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INTRODTPOTION,' " 

In the work on Practical Geometry^ in the'S*«ried of Educational Books ctf 
-which this treatise forms a part, we have given simple definitions and con- 
structions of the various forms and figures which may be said to constitute 
the foundation of all drawing. We have there endeavoured to shew that 
a knowledge of geometrical construction is necessary, before a thorough 
appreciation of the principles of outline sketching can be obtained, and a 
ready facility acquired in performing its operations. However much this 
position may be controverted as regards its application to an art which is 
generally looked upon as independent of, rather than dependent on, strict 
and formal rules, there can be no doubt, we think, that it holds with all 
completeness in reference to the art which it is now our duty to illustrate 
and describe. In fact, so much do the various branches treated of in the 
following pages depend upon a knowledge of geometry, that many class 
ihem under the generic title of "geometrical drawing." Doubtless it is 
,ihe truth, that those commencing the study of these arts — so useful to the 
architect and the mechanic — ^without this essential knowledge, will inevit- 
ably be disappointed as to their speedy proficiency, and will labour imder 
•great disadvantages, from not understanding the reason why all operations 
,are to be performed as directed. 

B 



10 ILLUSTBATED LONDON ARCHITECTUBALy 

In carrying out the objects of the present work, we purpose strictly to 
adhere to the rule adopted in the lUuatrated London Drmvmg-Boohy of 
<< beginning at the beginning/' and, by a series of progressive lessons, lead- 
ing the pupil from the consideration of simple examples up to those more 
complicated in their construction; — ^to make the simple steps so well un- 
derstood, that the more difficult ones will be really difficult only to the 
tminitiated, but to the pupil who attends to the various gradations they 
will merely be a combination of the simplest constructions. We have en- 
deavoured, as far as the discursive nature of the subject has admitted, to 
preserve a distinct classification and imity of examples, so as to make the 
pupil thoroughly conversant with the subjects of one department before 
proceeding to the consideration of another. Where this has been de- 
parted firom, and an apparent mixing up of examples has resulted, con- 
siderations involving obvious advantages have suggested the change. On 
the whole, however, we trust that the imity so desirable has in some mea- 
sure been obtained. 

Although aware that architectural and mechanical drawing has for some 
time taken its place in many scholastic establishments as a branch of ordi- 
nary education, we are nevertheless anxious to see it still more extensively 
adopted. We conceive it likely to be of more general use — even to those 
who may not at all contemplate following up any of the professions to 
which it is more specially tuse^ — ^than may at first sight be acknowledged. 
Apart fix>m the habit of method, which if it does not create, it will at least 
foster and encourage, we see many advantages accruing to those desirous of 
having a knowledge of science by an acquaintance with its practice. And 
there are few, we think, in these the days of practical science, who are 
not likely to be interested in its progress. Geometrical drawing — taking 
the term in its widest sense — is an art which will enable those acquainted 
with its principles to imderstand a scientific exposition with greater readi- 
ness than those can do who are ignorant of it. To convince the reader of 
the truth of this, we have only to remind him, that few expositions of im- 
provements or inventions in practical science, in its widest range, are ever 
made without the aid of sketches, — these ranging from the simple diagram 
up to the more complicated drawing; and the ready imderstanding of these 
is open only to those acquainted with drawing. This consideration should, 
we think, weigh very forcibly with those who are doubtful of the propriety 
of following the example of so many educational establishments, in intro- 
ducing geometrical drawing as an ordinary branch of education. To those 
desirous of following out the profession of architect, engineer, or mechanic, 
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an acquaintance with the art is as indispensable as a knowledge of sketching 
from nature or objects is to the artist or painter. Without it, the practical 
man, however ingenious, will inevitablj fail in perfecting, unaided, his ideas 
with that facilitj and usefulness available to the accomplished draughtsman. 
Its usefulness in the workshop, moreover, is no less conspicuoiis than in 
the study or bureau, in enabling the inventor or improver to communicate 
his ideas clearly and readily to the workman. To the latter also it is 
equally important and indispensable,-^ — ^we mean to those wh6 are desirous of 
raising themselves above the level of the mere operative, the handler of the 
hammer or the mallet. In short, to him who, in the exercise of his im- 
portant avocations as architect or engineer, wishes to render himself inde- 
pendent of extraneous assistance in planning and working out his original 
ideas, and capable of communicating their results to others with facility, a 
knowledge of the art is absolutely indispensable. To those who have at 
all considered the subject, Airther comment on its value to the practical 
man is altogether imnecessary. 

We are of opinion, that one cause of the art not being so generally 
adopted in educational establishments, is the extreme paucity of books 
treatLQg exclusively on the subject ; and of those calculated to serve as 
guides, the price is nearly prohibitive, at least to the generality of pur- 
chasers. A work taking up the subject, treating it methodically axid fully j 
yet issued at a price absolutely within the reach of all, has long been a 
desideratum ; which we venture to hope the present volume may possess 
some claim to having supplied. As to its method, we have followed the 
same plan which, adopted in the Illustrated London Drawing-Book, met 
with such flattering commendations and marked success. Kwe have failed 
to attain in this work the same clearness of exposition and attractiveness of 
illustration, this may be attributed, in some degree, to the nature of its 
subjects, which are not in themselves so attractive as those contained in 
the above work. At aU events, we may lay claim to a strong desire to 
make it, in all its departments, as attractive and useful as possible. As 
respects ^tie fulness or completeness of the work, a mere glance at the fol- 
lowing pages will shew that, even should fault be foimd with the method 
of the lessons, none can be alleged on the score of paucity of illustration. 
The present volume is strictly a " drawing-book," shewing how drawings 
—whether architectural, engineering, or mechanical — may be copied and 
laid down. The technical principles and rules which dictate the propor- 
tions and the methods of planning structures — ^whether these be archi- 
tectural or mechanical — are not treated upon, excepting ycl ^^ts^^ 1^s« "^s^-- 
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stances* ' These rules and principles, we conceive, belong to more strictly 
professional treatises. A work which is contemplated in this series — on 
'^Ornamental and Architectural Design" — ^will, in one department, provide 
a guide to the pupil desirous of going into the technical details of the 
science, of which we give lessons useful in delineating its examples. A 
work giving a clear exposition of the principles and practice of the other 
departments, namely, '' Civil and Mechanical Engineering,'' is yet a desi- 
deratum among educational books. Should it be thought advisable, such, 
a treatise may probably be included in the present series. 
- Without ftirther introduction, we proceed at once to the consideration 
oi the various examples, leaving the elucidation of these to elicit such 
further remarks and suggestions as may be useful to the reader. 

K. S. B. 
Ma^ 1853. 
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ARCHITECTURAL DRAWING. 

In this department the lessons which we shall first consider are those which' 
require for their construction nothing but the arrangiement and combination. 
of right or straight lines. It is scarcely necessary here to state, that the 
instruments requisite for the various operations are the same as those re-' 
quired for the constructions described in the Illvstrated Practical Geometry y 
file ' drawing-board,' * square,' and * triangle,' being absolutely indisjpen- 
sable. As tiie work above noticed is strictly designed to be introductory 
to the present, we beg to refer the reader thereto for a description of these, 
and the readiest methods of using them. 

Example 1. To draw the portion of * hipped roof* shewn in fig, 1. Sup- 




pose the figure to be that of which it is desired to make an exact copy. 
On the drawing-paper, properly fastened to the board, mark any point a ; 
parallel to the side of the drawing-board, draw from this point any line, and 
make it equal to ab. Bisect this in the point m; at right angles to ab 
draw jfrom this point a line to e, and make this equal to 7W« in the copy. 
Join ea^eb. At right angles to ab, from these points draw to c, d, making 
the length of t^ese equal to ft c in the copy. Draw the lines ,cc, dd, parallel 
to aft. The example given in ^g, 1 will thus be copied. The pupil should 
be very careful to take the measurements in his * compasses,' or * di\i^«t^\ 
equsl to those in the copy. 
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Example 2. To draw the part plan of the wall of a house, shewing the 
projection of one side of fireplace^ with the internal fue, in Jig, 2. Divide the 
thickness of the wall g' g by the centre line ab, bisect /«, and draw at right 
angles to a5 a line cmn. These lines are to be drawn on the copj in light 
pencil lines, as also the line g produced to d and A. On the paper on the 
drawing-board on which the copy is to be made, draw any lines ab, en, 
corresponding to those made on the copy in fig. 2. From the point c of 
intersection, with the measurement en' ta^en from copy, lay off from eto n' ; 
with distance n'f from copy, lay off on a line drawn through W at right 
angles to en\ to the points e and /; from e draw a line at right angles 
to efto the point g, and make it equal to eg; do the same at /, and inake 
the line equal to fv, lines drawn from g and v, parallel to a 5, will re- 
present the internal line of wall; the external, or external line ^1, will 
be put in by measuring its distance on the copy from the centre line ab. 
and transferring it to the paper on the board, ^d thus dramng die line 
^1 parallel to ad. The next portion to be copied is the internal flue. 
Take the measurement dn from the copy and transfer it to the corre- 
sponding line on the board; in like manner put the measurement nm; 
with no or msy on lines drawn at right angles to cn\ measure to s, o, and 
join the points so, so; the example is completed. Another method of 
copying this figure may be adopted, as follows: — Assume on the paper 
on which the drawing is to be made any point e ; parallel to the side of 
the board draw a line ge, and make it equal to the line ge in the copy. 
At right angles to this draw ef and make it equal to ef; from/, parallel 
to eg, draw fv, from g and v draw lines as in the copy parallel to/e; 
parallel to these, and at the proper distance, put the lineal. With the 
distance nn' frx)m e lay on tiie line eg, and through this point draw a 
line ono, parallel tofe. At the point m, the distance of which from the 
point n is easily obtained from tibe copy, draw another line sms; horn 
the line ge measure to the line so, and transfer it to the board; parallel to 
ge draw so, meeting the lines ms, no. Measure the breadth of the flue 
fix)m to o, transfer it to the board, and join the upper ends of the lines 
through mn by a line so. We have here shewn two methods, chiefly to 
enable the pupil, by a ready exercise of his reasoning powers, to decide as 
to the quickest method of copying any figure presented to him. 
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fig. 8. 



ExABfPLE 3. To draw one jamb tmth two internal flues. Let ab, fig. 8, 
be the intemal line of wall, abed the outline of jamb. Produce the nd^ 
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kg, kfi to meet the lias ed, and ng, nf, to meet he, ad at the pcnnia o, 0.' 
^ving fastened the paper properly oa the board, and proceeded with th« 
copy as directed abore, the produced linea being narked in light pencil 
linea, the first operation is to draw anj line, as a A, on the moat conTenient 
part of the paper on &e board. From a measure to 5 ; and from these 
points, at right angles to ah, draw lines to c and d; make he, ad, equal to 
the corresponding lines in the Qopj; join dc. Next take from the co^y the 
measDrement from rl to (the podot fonnd by produtung A/), and lay it 
frtim the point d in the board on the line de. Do the same from c to « y 
parallel to be draw lines eh, eh ; measure next the distaooe from d to o, 
and transfer it to ad, he, to 0,0; parallel to ah drawahne 00. From 17 and 
ymeasore to hh; transfer these, and from the points obtained draw a line 
hh parallel to 00. With distance h», or nf, measure from A to s, from g to 
m, from n to^ and frt>m t to h ; jtnn the pwnU. In inking the lines, the ■ 
punts he, da, kg, sm, In, hf, will be the teiminatdons of the lines. In the 
examples given the lines not dotted shew the complete design. 

£xA)iI<LE 4. To draw the outlines of an otdinaiy sash window. Hake 
any line ed equal to the corresponding line in the copy, fig. 4. At the 
pinnts c, d draw lines perpendicular to erf of an indel^nite length. With the 
measurement ca, from ^e copy, cut the linea ca, db, in a, h; join ah. 
Divide the line cd into three equal parts in the points n, n,- parallel to ac,- 
frmn these draw lines meeting ab. Divide the line ac into four equal parta 
in the points m, e, g; parallel to ah, from these draw lines meeting hd ia 
)n',/i h. The pandlelogram a bdc is divided into twelve lesser ones, repre- 
■enting each a pane of glass. 
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Example 5. To draw the diagonal lines representing the panes in a rvsHe 
windmHtJig. 5. Draw cd, making it equal to cd iu the copy; ed is the 
side of the square abdc, which describe. Divide the sides cd, ac, each into 
BIX equal parts; join the corresponding points, as 1, 2, 4, 5, 3, 6. 

EzAMFLE 6. To drain the central pilaster in fig. 6. Divide in the copy 
the line ab into two equal parts at c, and through this, at right angles to 
ab, draw the line ce; bisect the part 00 by a line sfs. On the paper on 
vhich the drawing is to be made, draw any line representing cc, and an- 
other at right angles to the first, representing a 6 in the copy, fig. 6. The 
intersection of these two lines will represent the point c. Take from th« 
copy the meaEii]rement ef; transfer it from C to /; Asm -^axi^^ Hj^ o-^ 
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through fliia point a line, represenfing the Une efi in the copy. With" oc," 
from c lay off on 06 to a, b; draw indefinite lines from these points perpen- 
dicular h) ah ; measure ad, be equal to ad in the copy; join ed. With 
measurement /(, layoff from /to t and u, and on the line cc as many times 
as necessary; through these several points draw lines parallel toab; these 
'will be the centre lines of the parta corresponding to 00. With half of 00, 
from the points of inl^reectJon of these nidi the line ec, layoff equal to 00; 
dirough die points draw lines parallel to ab; produce a 6 to gff. The ter- 
minations of the parts 00 will thus be formed, as represented in fig. 6. In 
the copy produce the internal lines AA, to meet the line ab in mn; from c, 
with cm lay off on ab to m, n, and parallel to cc from these points, draw 
Unes mk, nk. These lines will terminate the internal alternate portions. 
Another method of copying this figure will be as follows: — Draw any line 
ab, and at right angles to it another, bg ; the point where they meet will 
correspond to the point b in the copy, and thus a datum point will be oh- 
tained from which to take measurements. With ba from the copy, cut off 
aft parallel to de ; from a draw dj / make ad, Se each equal to the corre- 
sponding lines in the copy; join de. From e measure to the line above it, 
and transfer it to the paper on the board; from the same point measure to 
the next Une; and so on in auccession. Transfer these measurements to 
the corresponding points on the paper on the board, and through the points 
obtained draw lines parallel Ui ab ; these will form the under and upper 
lines of the parts 00. The lines representing the boundary- lines of the 
alternate inner portions can be obtained by measuring from e or d to the 
lines in the copy, and transferring them; theieatler through the points ob*. 
tained drawing lines at the parts required parallel to bg. 
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' Example 7. To draw the quoins of a house in Jig. 7, Prodtifee in the 
copy the external line/ to meet the base-line ag produced in e; next, on 
the paper on the board draw any lines ac, ah at right angles to each other; 
then the point of intersection will correspond to the point a in the copy. 
Measure itie distance ag from the copy, and transfer it to the board; dp 
the same with ae. From these points draw lines parallel to ad. The 
line ah will represent the comer line of house, the Hne gh the internal line 
of quoins, and a/ the external. Suppose ad to be the height on which the 
quoins are to be disposed, make ad on th& board equal to ad in the copy; 
and on the supposition that there are to be twelve quoins in ad, divide ah 
into twelve equal portions, and through the points thus obtained draw lines 
parallel to a c, as hh,fd. Finish as in the copy. Another method is as' 
follows: — ^Draw lines a c, ad as before; measure from a to^, and draw from 
this a line parallel to ah; measure from a to 1, and draw IJirough the point' 
a line Is ; measure 1^, transfer it; measure st, and draw it at right angles' 
to ae; join t2 by a line parallel to ae,- The first quoin Is, t2 will tiien 
be drawn, and afford datum points from which to finish the others; thus 
tibe line st produced towards /will give the external line of all the others; 
and the distance al, transferred in succession to the line ad, will mark the 
horizontal distances. -'-^ 

Example 8. To draw the figure in fig. 8, which represents the plan of 
the roof of an outbuilding, or external addition, projecting from the main, 
wall /lis. The dotted line cd must be first drawn in the copy, dividing ah- 




fig. 8. 

into two parts at c ; next, on the board draw any tWo lines at right angles 
corresponding to those in the copy, as cd^fdns. To avoid unnecessary 
repetition, we wish the reader to understand that, when we give directions 
to n^easure any part or distance, as " measure from c to d and a," we mean, 
Aat the distance cd is first to be taken from the copy, and tran^erred from 
the corresponding point on the board; thus ascertaimxi*^\k<& Ym>sL^T\.c:k^^^ 
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points b, a correeponding to tboae in the copy. The copy is, ii 
the only source from which measuremeatB are to be taken : nothing in this 
species of drawing is to be left to the eye, — aU most be tested by the in- 
stmrnenta Inaccuracy of measurement in any one point will inevitably 
lesnlt in throwing the whole drawing wrong. Thus, for instance, supposing 
die distance al, in fig. 7, was taken with the smallest possible error in 
measurrauent— say too much — it would be found that the distance would 
not go twelve times between ab, but would go beyond ( to a much greater 
distiuice than would be supposed. Where an erroneous measurement is to 
be transferred irtaa one point to another in succession, the original error 
increases in a remarkably quick ratio. But to proceed with the consi- 
deration of the construction of figure 8, after this, we hope not useless, dl- 
gnaaaa. Ueasure from c to b and a, and draw acbd, from ab parallel to 
cddraw lines to/and e; measure from c to k; through h draw a line 
parallel to ab; from h measure to m, tn. Or these points may be obtained 
by measuring fitim the lines af, he. From m, m draw lines parallel to cd 
to Im; frt>m n measure to o, and parallel to 13 draw a line to;. Measure 
fr^Hu n to »; join tp. From c measure to g; draw the lines gd, and join 
gm, gm. A line from 3 parallel to sp, jraning a line frxim e parallel to op, 
will complete the figure. 

Example 9. To draw the plan of part of roof in fig. 9. Bisect in the copy 
die line between cc in the point b, and draw ah. On the board draw any 
line ah corresponding to ai in the copy, and at right angles to it another 




representing the line cd. At c, c drop the perpendiculars, as in the copy, 
and join them by a line parallel to cd. From c measure to d, and parallel 
to ab draw lines dh; measure from tf to A. From c measure to e, and 
parallel to ab draw eg ; measure from « to i^, and draw a line gg parallel 
to cd Oa tg measure to m, m; draw mm parallel to cd. From b measure 
too, and put in the lines oo, 11; joinol, ol: this represents the cistern 
in the roof for rain water. Join^l, mo, mo, these representing the sloping 
lines of roof. From m measure to S, and put in the plan «^ chimney 
fines. 
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Example 10. To draw the mndow in fig. 10. Bisect a5 in c, and draw 
a line cf; draw corresponding lines on the board to ab^ cf. From c mea- 
sure to a and bj and draw lines ae, be. From c measure to n, ^, m, «, A^ 
and^ and tiirough all these points draw lines parallel to abj — that drawn 
through d meeting the lines ee from the termination of ab. At n measure 
to Aft, a distance equal to half nnia. the copy. Do the same at the points 
/and m to mm, gg. Parallel tofe from f», n draw to t, t, and join ^t, hi. 
From g, g parallel to cf draw to m, m. From d lay off to oo, and from these 
draw lines to mm, parallel to cf; join these with the point 8 by lines 
parallel ixy hi^hi. From i measiire to k\ and make kfk at right angles to 
oL At right angles to k'k make kp; from|i measure to r, and draw rt 
parallel to k'k. Measure tx, and put in the line 1 1. 



mi 





fig. 11. 

Ex^iJfPLE 11. To draw the window in fig. 11. Bisect a5 in c, and draw 
cd. On the board draw any two lines corresponding to a 5, cc^ in the copy; 
measure from c to a, 5, and draw at these points to gg lines parallel to cd; 
measure to gg, and join ggg. From c measure to e and d and/; through 
these draw lines parallel to ab. From /measure to//, and from e to 6, e; 
join fey fe by lines parallel to cd. From e measure to h,h and to «, »; from 
d measure to m, m, and join mn,mn. From hh parallel to cd draw lines to 
00; measure ho, and parallel to hh draw lines from oo meeting mn. Draw 
the parallelogram within eeff and from c measure to $ and t, and through 
these draw lines parallel to ab : these represent the divisions of the glass. 
Put in the lines 1 1 parallel to ce?, joining gg, hh : the drawing is complete. 

Example 12. To draw the form of window in fig. 12. Put the centre* 
line cc as before. Corresponding to the lines ab^ cc ^wvt \ntq ot\.^^\)K3«!^ 
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I'roin c tneasure to a, b, and from same pomt if>f,m, and c; tliroiighcdraw 
a line parallel to ab, as ee, and through/,//", and m, gg. Measure iroTixf 
iof,f, and from m to j, g^ join gfi From c measure to x, and join gic, 
gx. Parallel to a J put in the lines dd, hv, hv. From v, h, parallel to gf, 
draw lines to meet g, g, and from the points o, o lines to meet them, parallel 
toffx. From e measure to n, and put in nt; put in the square ttss by 
lines parallel to mo, gx. Draw the extern^ 'dressings' hj the method 
described in £- ■■" 
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fig. 13. 



EzAHPLE 18. To draw the chimney-ihaft in Jig. 13. Bisect the line ab, 
draw a line doc through this; draw corresponding lines to ah, cd on the 
board ; measure from c to o, «, x, and hh ; measure from o to gg, and put 
in the part gg, as well as those under it. Through b draw a dotted or occult 
line* est, divide og, og into two paita at ji^, with the half of op, from s lay 
off four times to ee, on both sides of the line cd, join ge, and from t, t 
lines meeting/^ Produce the lines ept and s beyond the line hk; mea- 
sure from 1 to n, n, join nm, nm, vx, and pat in the remaining portion as 
by preceding lessons. 

Example 14. To draw the sttpi of a staircase as in Jig. 14. Let dg be 
the height from one line of floor to the other, represented by the upper and 
Underlines ; and cd the distance in which the st«ps are to fall. The height 
of each step is 7 inches, technically called a 'riser'; the breadth being 
tiBually 9 inches ; this part on which the foot rests is called the ' tread.' 
The measurements in the figure are taken from a scale one-fourth of an inch 
to the foot. Suppose the width c(i to be 6 feet, aUowing 9 inches for the 
tread, this will give eight divisions ; divide cd therefore into eight equal 
ptirts, and fr«m these points draw lines |)er[)endicular to ad. Taking the 
'* * Por definition of the variou kiudi M lines iee iZIiufralcd i*ntciuW (JAWutry. 
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height rfj;,- from 'one landing t<> another, 
to be 5 feet 3 inctes, this mil give, nine 
divisions of 7 inches each; divide (2^ 
therefore ioto nine equal parts, and from 
the points thus obtained draw lines pa- 
rallel to cii. From the inleraection of 
^eae tinea 11 at a, draw to the inter- 
section of 2 the line from 1, with that 
from 2 on dg; from the point n, the 
intersection of the lines 2 2, draw a line 
ineeting the intersection of the vertical 
line 2 with the horizontal 3. The inter- 
section of the lines 33 gives the point 
of next step, and so on, each time pro- 
ceeding nearer the line aff. 

EsAUPLE 15 . To delineate the plan of the staira in the preceding lesson. 
The distance a J, fig. 15, corresponds to i j in fig. 14; the breadth ah being 
that between the side walls or balustrades ; if a line be drawn, from the 

Sioint 9, fig. 14, to the left-hand top comer of the front step at c, it wiO be 
bund to touch the corners of all the steps ; this ibrms tke foundation for 
another method of delineating the profile of the steps in a staircase as de- 
■cribed in 

Example 16. Let 12, fig. 16, be the breadth, and 2& the height from 
one landing to another as bdbre ; raise the step 13 and join bS., From b 
OQ the pexpendicolar b2, mark off to c a distance equal to the h^ght ofood 
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%. 16. 



liser equal to 7 inches. From c draw a line exactly parallel to a 2, or per- 
pendicular to b2, meeting the diagonal line £3 in d; from <J-drop a per* 
pendicular de, equal 7 inches or 6c; from e draw parallel to cd a line meet- 
ing &8 as before ; from/drop a perpendicular to h, and proceed thus till 
finished. Great care must be taken to draw the lines truly parallel to the 
proper tines; also to drop the perpendiculars, as de, exactly from the point 
where the horizontal lines, as cd, join the diagonal b 3. The least deviation 
frxmi accuracy in the beginning will inevitably result in throwing the ope- 
rations towards the end far wrong. The lines should be drawn very finely, 
so that Hus exact points of intersection will be easily observable. The 
m^hod shewn in fig. 14 will be least liable to error. We give the' twa 
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methodB, as affoiding opportapities of extended practice to the pa^ and as 

mggesdre of plans he ma; himself adopt 

ExAHPLE 17. To deUntafe At' 

^ , f f ^ I* plan of a etMTcoie hamng ' re^mu* 

by tohkh the direction a changed.- 
AsHoine any point in fig. 17, draw 
ah, perpendicular to it draw ac. 
Measure fnaa a to e and g, draw 
from these points ef, gh parallel 
to ac; from a measure to d, and 
draw dm parallel to ab; measure 
from d to e, and draw the Une 1 ; 
divide dc into seven equal parts. 
From d measure to n, uid from a 
to o; join «n, so. We give ano- 
ther lesson similar to this in 

ExAUPLE IS. Draw ab,bdai 
right angles to one another; frcmi 
b measure to cand e, and draw e&, 
cA at right angles to bd, ba. Di- 
vide ed into two equal parts, and 
ca into seven. Measure from c to 
/, and from I tog; join hf, kg. 
EzAKFLK 19 shews plan of oeUar-steps having a return at head which 

is entered from p, and one at foot entered from e. A party- wall is between 

the two houses, the steps of the adjoining house being shewn in dotted lines. 
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fig. IB. 



Draw ac-, ab at right angles ; from a measnre to c; draw cd, representing the 
inside line of external wall, parallel to ab. From ac measure off the iUck- 
ness of party wall, dividing the two staircases, and draw a line db parallel 
to ac. From d and h measure to « and/; from these points draw lines 
parallel to ab. From c measure to ffi, and from a to n; join em, nf. Mea- 
sure from dta h, and from b to g; joinfg, eh. Divide the diEtance between 
efiata as many equal parts as in the drawing, from these points draw lines 
parallel to ab; these represent the steps in the stair parallel to the par^- 
wall. 

Example 20. In fig. 20 we give a sectional vertical sketch, shewing a 
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flight of stairs c, reaching to the first landing-place d\ from the ground-floor 
ah<t with return steps e, leading to the first floor // the landing-place «?, 
counts as one step, a step <f , rising into the room of which ^d\& the door ; 
aa is the door of a room on the ground-floor,^^ of one on the ground-floor. 
The ground-plan of this is shewn in 




fig. 20, 

Example 21, ^'g. 21, the letters of reference in which correspond with 
those of fig. 20. The first flight, cCy is drawn in fiill lines, the return being 
dotted. The chamber or first-floor plan is shewn in 

Example 22, fig. 22. The steps of the first flight are shewn in full to 
where the landing reaches and the banisters begin ; the dotted lines repre- 
sent the steps, which are hid by the flooring-boards of the chamber floor. 
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fig. 21. 



fig. 22. 



We now proceed to the consideration of lessons in which a combination 
of straight and circular lines are required for their construction. The first 
lesson is given in 

Example 23, fig. 23. Let a J be the ground-line of a house, and with 
part of the circular-headed window of apartment in basement seen abov^ \t»\ 
divide the width into two equal parts at c, draw cd ^t^^E^^vs^o^^aL \j^ a>> \ 
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fig. 23. 



draw line^ on tbe bbard corre- 
sponding to aby cd; the centk« 
of the curve will be found some^ 
where on this line. By trial on 
the copy suppose it is found td 
be at e; measure from c to c, 
and from e as centre, with ed as 
radius, draw the curve, joining 
the short perpendicular lines from 
ab. The centre from which the 
part of the circle in the copy is 
described can easily be found 
by adopting any of the methods 



described in Practical Geometry, as shewn in ^g, 25. 

Example 24. To draw the circular-headed Jire-place in Jig, 24. Let ab 
be the width, bisect it in c, draw cd perpendicular to ab; draw correspond- 
ing lines ix) ab, cd on the board; measure from c to a, b, from these draw 
lines perpendicular to ab, and equal iofe. From c as a centre, with c/as 
radius, describe the arch fde. Measure fit)m a and b to h,h to get the 
width of jambs, and perpendicular to ab draw hm, measure to m, and draw 
mn parallel to ab; measure to o, and parallel to cd draw lines oo. 
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fig..24. 



fig. 25. 



r ' EXAMPLE 26. To dtaw the tircular-headed window in Jig, 25. Let ab be 
the width, ,bisect it in c, draw eg perpendicidar to aft. From a, b parallel 
to eg draw lines to d and e, the termination of the curve. To find die cen- 
^e from which the cui*ve dfe is described, take the points e' and /in the 
copy, and from these points, with radius greater than half the distance be- 
tween them, describe arcs cutting, in ^, ^ From d and f! in like nianner 
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describe arcs cutting in ti, m ; through nm,gh draw lines meeting in.c; cis 
the centre from which the curve is described. The centre may be found also 
by trial on the line cd. The sketch may be copied by transferring the 
various points found, to the paper on the board, proceeding as in the fore- 
going lessoDs. 

Example 26. To draw part of cellar-plan of house in fg. 26, shewing 
walls, top of ' copper,^ and flue of furnace connected therewith. The sketch 
without any of the dotted lines is supposed to be given to copy from. By 
trial in the copy find the centre of the circle, which suppose to be at o ; from 
draw a perpendicular to ab, parallel to ca, and another line at right angles 
to this, as oe, touching the line ca in the point e. On the paper on the 
board draw any two lines intersecting each other at right angles, the point 
of intersection at o will represent the point o of the copy. Measure from o 
to d, and from o to e ; draw at these points lines at right angles, meeting in 
the point a. From a measure to J, draw hf parallel to do ; in the copy 




fig. 26. 

bisect the side wm of the flue, and draw the line gh d^t right angles to 9»n. 
From h measure to w, w, and from these points draw lines meeting c a in c, s. 
From 0, with proper radius, describe the circle, and from same point with 
of describe part of a circle, joining / with side of flue m n. Another method 
of copying this may be adopted. Draw any two lines ca,aba.t right angles, 
meeting in a ; from a measure to s, at right angles draw from this point a 
line and measure sm ; from m parallel to c a draw a line and measure mn; 
from n parallel to S7?i draw a line meeting ca in c. The internal flue can 
be put in by any of the foregoing lessons. From a measure to J, draw hf 
Find by trial the centre of the circle, measure the distance of this from the 
two sides ca, ah, transfer these to the board, and describe the circle as 
before. 
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copj cilrtiniie die fine d acrofli a, die fine gg mtnam fj it wenm at. %j 
tool find ^ centics of die cirdes />, j», join dicm \sj a tine ^oji. On die 
booid dixvr anj fine ah, zepresenting one centre-fine of die iradiyM, and at 
ri^bt angles to it another dd. From a measure to t and c^t^ from, idbgat 
dnm fines fisming one half parallelogram^ as in the oc^. Fiooi a mea- 
sme toy^ and dnm^ydraw a line parallel to dd; hfjmfmeagaae to ^^ 
pat in i^i, and join ^yib bj lines. From a measme to o; dnw a fine throg^ 




this parallel to dd; from o measure to pp ; these points are the centres of 
the circles. From a measure to m ; draw a line as before, and measure to 
8. From m measure to t^iy and draw lines to 1,2 ; put in the thiolmpfig of 
the wall mf. 

Example 28. To draw the ^hulFs eye* in jig. 28. Bisect «e in djffin 
dj and from these draw lines intersecting at a. On the board draw lines 

corresponding to these. From 
:^ Oj widi ah as radius, describe 

the circle ah. From a measure 
on the four radial lines to Jd^ 
from d measure to «, e, &c. ; join 
ede. From the points where 
the circle ah cuts these lines, 
measure from htom; joiafm; 
do this at all the radial Imes. 
From a, with a 5 as radius, de- 
scribe the parts of a circle join- 
ing the key-stones, as tt^ &c. 
From a, with a A, describe in like 
manner a circle, as mo. From 
a measure to c,c, and from c to h; 
from a, with radius ah, describe 
parts of a circle, joining both 
ends of the lines c,c; finish as in 
the sketch. 
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ExAMPLl 29. To dram (ft« 5racfce( of a cornice infg. 29. Let aa be the 
line of wall; from adiww aft perpendieuJar to aa. Meaaare from i to c, 
and draw he. Meajore from a to the point 5, and draw from it a short line 





fig. 30. 

perpendicular to ao, as in the diagram. From ah measure to 2, and bona 
oa to 1 ; from these draw indefinite lines, as in the drawing. Meaaure from 
5 to e. Meaaure from the line ft c to the 
points. By trial find the centreofthe 
cii'cle ce in the copy, and transfer it. 

Example 30, To draw another form 
ofiracket-comice. Draw a line aft, put 
in the part ad\. Draw cd parallel to 
aft. From a measure to ft, and from d 
to c. By drawing a line exactly throngb 
tbeee points, the angle of the line of roof 
ecft will be obtfdned. From c meaaure 
to e ; by trial find in the copy the centre 
from which the curve ed is described ; 
with the radius thus found, from the 
points (Zand eon the hoard, describe arcs 
cutting in m ; with same distance still in 
the compasses, from this point describe 
a curre joining de. From d and e mea- 
aure to A, and put the other curves in 
as shewn. 

EsAHPLE 31. To drmi) the wmdow 
in Jig. 31. Draw two lines aft, cd at 
right angles to one another, intersecting 
in the point c. Measure from c to a 
and ft, and also to d; through d draw 
a line ec^s parallel toaft; measure frvmi 
dto tf,e; join ae, 6«. Measure fivm c "" fiijsi. 
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to m, and draw tlirough thiis a line parallel to ah; measure also to n, and 
draw nn. From m measure on botib sides the distance mo; also from 
ft to n, n ; these points are the centres of the circles shewn in the sketchy 
the method of putting in of which is still further elucidated by 

Example 32. Let the line cd, fig. 32, correspond to mn in fig. 31, ah to 
nrriy and /e to nn. From the point of intersection of these lines with cdj 
describe the circles as in the drawing. On each side o{ cd draw the lines 
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fig. 32. 



m,?w; and parallel to same lines, lines oo touching the circles. From/e, ah 
lay off to nn lines equal to m; and from tw, to s« equal to the distance of 
the line in from d; join j^s, and the points corresponding. 

Example 33. To draw the basement arch below the principal entrance to 
a house as in Jig, Sd, Draw the line ab, and at right angles to it a line 
from c. Measure from c to a and b. From same point, with c/as radius, 




describe the semicircle ff. From c measure to c?, draw a line through this 
parallel to ab. Measure from d to e,e; join ae, be; put in the key-stone 
dg. Divide be into ^ve equal parts, and from these points, parallel to ad, 
draw, lines through dg to the line ae. From s measure to t, and draw lines 
on each side the key-stone dg, parallel to its sides. From t measure to k. 
Divide kfinto five equal parts. From i measure to h; from c, with ch, de- 
scribe a dotted semicircle nhm, this will give the termination of the lines 
drawn from the points on be. Join these with lines to the points found in 
the part of the. circle kf. 
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ExAUPLE 34. To describe the ornament {part of a verandah) infg. 34. 
Let a6 be the breadth; bisect it juc; draw ciatrightangles to ah. Draw 
on the board linea correaponding to these ; the line cd will be that on which 
the centres of the complete circles are found. From c measure to a and h ; 
draw af, be ; the centres of the parts of circles within the complete ones will 
be found on these lines. At any distance on ab draw a line gmh parallel 
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flg. 31. fig. 36. 

to ab. With ac, from the point m, describe a circle gmh. With gh, the 
diameter of the outer circle, lay 09*00 cd &om the point m to the points » 
and 0. Through these draw lines parallel to ab, as snt. From n, with 
radios ac, describe a circle snL Through the point wliere the two circles 
touch, draw a line vv parallel to ab, cutting af, be. With radius ac, from 
V, V, describe Bemicircles as in the sketeh. The centres of die remaining 
circles will easily be found from the foregoing instructions. 

ESAUPLE 35. To draw the tcijidow in Jig. 85. Bisect ab in c; draw cd; 
join gg and oo by dotted lines as in the copy. On the board draw lines 
corresponding to a6,c^ From c measure to a, h, and put in thecill acA.,a& 
described in fig. 10. From a measure to A, e and n. "Brwa. K iiMawHiSfe ■«> 
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gj g, and |from these points draw lines parallel to cd; draw gm. From e 
with e/ describe the semicircle ; and from n, with noy ono, > Perpendicalar 
to ono draw lines to p^p; with the radius of the circle ono measure top^p; 
from these points with same radius describe the quadrants os^ os. From.s 

draw 8t parallel to ab. Finish the 
circles as in the copy. The method 
of putting in the part from ^ to v 
will be more fuUj described in 

Example 36. Let m^p in fig. 36 
represent similar points in fig. 35, 
so the inner circle, and st the hori- 
zontal line at termination of drip- 
stone. From the point m draw am 
perpendicular to the line fix>m m ; at 
a draw ab equal and perpendicular 
to am; from b, be; from c, cd; and 
from d, de ; all equal to am, and at 
right angles to one another. Join 
e to 2^ by a line parallel to pn. 
Let ^0 be the distance of the circle 
gh from so ; from p, with pg, de- 
scribe a quadrant to h, making the 
point h distant from the line st 
equal to ^o. In like manner de* 
scribe nr. From h and r draw lines 




fig. 36. 



km, rx parallel to st From the points m^ t, with radius greater than half 
the distance, describe arcs meeting in v; from v, with same radius, describe 
the arc mt; join xm, 

"Z Example 37. To draw the Elizabethan gable in Jig. 37. Diride a J in 
the point c ; draw cd. Corresponding to these draw lines on the board. 
From c measure to a, and put in the part below, as in the sketch. From c 
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measiire to d, and draw /ij/ parallel to ah. From d measure to ee sjiAf/;. 
ftoia c measure to g, and from g, with gk, describe the quadrant hm. From, 
m draw mi puallel to e d ; from. ^ ndth z^dins fn, describe tLe arc meetiiig 
the line i. Finish as in die pajt to the left of die sketch. 
^ Exutru S8. To dacrOe fhtfiiUes andjiUeU infg. 38. Let a ( be the 
diameter of colann, bisect it in c; draw cd. Draw on the bourd lines oc^- 
leqxinding to these, and horn the point e, irith cb, describe the flemicircle 
ad&, repieiendi^ half of the column. Biaectthe qnadrant adin the pcant 




«,BDddiTide the arcs ae, ed by points y,_^ h,fn. Mark the position of these 
by radial lines from c, as in the copy. Divide the part oy into eight eqaal 
puts; and with three of these as raffius, from the points in the quadrant, as 
g,/, &c., describe aemiciroles. Six parts will thus be given to each flute, aad 
tiro to each fillet : and the column will have twenty-four Antes, 

E3tAifPi.E 39. To deaeribe tkefiutes in a Doric wiumn teithout the jUlett, 
' ~ " " 'a laat example, by dividing the quadrant Jec into 
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ail equal parts, as em, mn, giving to the entire column twenty-four £utes' 
as before. Draw radial lines from b. Divide a/into four equal parts, and 
lay one of these on a( produced toe; from b, with 6 e, describe a semicircle 
as emn, cutting the radial lines. Bisect a/ in o, and with/o as radios, 
from tLe points where the dotted semicircle intersects the radial lines aa 
centres, describe the arcs as in tbe copy. Another method is shewn in 

Example iO, fig. 40. Describe a semicircle ade, and divide the quad- 
rant bad into five equal parts, so as to give twenty flutes to the column. 
Produce ab to/; bisect ae in h, and from e lay oSeh to m; join Am, and 




fig. 40. 

yritb distance he lay off on the radial line be to n. From b, witli Sft, de- 
scribe the dotted semicircle no. The centres of the flutes are placed where 
the radial lines intersect thie semicircle. From n, with nm, describe the 
curve nth, and draw the others in the same manner. 

ExAUPLE 41. To describe the fiat fiuUa and fillets ae in fig. 41. Describe 
tlie semicircle adc, and divide the quadrant bad into six equal parts ; di- 




flgr.ii. 
vide ae into five equal parts. "With two of these from the radial line, lay 
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off on each dde, taf,h. With one part lay off fima c to m, and from i, 
irith hm, describe a aemicircle cda ; complete the diagram as shewn. This 
will give the depth of the flutea, ouej the width, four; and the width of 
filleto, one. 

Example 42. To describe the cabled movMiag in Jig, 42. Divide the 
semicircle acdin the same proportion as in fig. 38, giving an equal number 




flg.*2. 



as in that example. From b, with he, describe the semiciTcle eff. From 
the points where the radial lines intersect this, as centres, with radius ae, 
describe the carves as in the copy. 

Example 43. To delineate thefiutei in a pilaster, fig. 43. Let ah be the 
breadth; divide it into twenty-nioe equal parts: each fiute is three parts 
in breadth, and each fillet one. This gives to the pilaster seven flutes and 




«g.43. 



eightfillets. Draw ac, 5(f at right angles toaJ; and parallel to these lines, 
from the first point next these, as at e ; at the fiith of these points, as aty,' 
the sixth, at g, draw hnes. The first fillet is ae, the first flute ef; fg the 
second fillet, gh the second flute, and bo on. The centres from which the 
tetmination to the flutes are described will be on the line as, this being in- 
tersected by lines drawn parallel to ae, drawn through a point bisecting 
the fillet e/, 9 A, &c. 

Example 44. To describe the curves in the twisted Doric column in Jig. 44. 
Proceed as in 

Example 45, fig. 45. Draw the centre-line ah, and the line of base cc, 
the width dd being that below astragal in capital ; join dc, dc. With dis- 
tance cc, lay off on ab from a to «, and draw through this point the line 
gh, parallel to cac. With half cc, as ac, lay off on ah tof. From/as 
centre, with/j as radius, describe the arc yc; with/fiaa t^Ma,'ii«Ki-'isife 
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points c and h as centres, describe arcs outting in m ; from m as centr 
with mh as radius, describe the arc kc. Make en equal gh ; mtti eg, i 



X- 



fig. 44. 



eft,layoffto(. From t, with ip as radius, describe the arcpS; from the 
points g, 0, with same radius, describe arcs in s; from s, with same radius, 
the arc og. Next make nt equal fo op, and proceed as already described. 
The various centres aie shewn by the intersection of the arcs. 

We now proceed to describe the method of laj-ing out complete plans 
of houses. The first example of which we give in 
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"^ ExAMFLE 46, ^g. 46, which is the * ground-plan' of a pair of cottages, 
the division or party- wall being at mn, A a the liring-room, d the kitchen, 
s the scullery, f the back lobby, b the front lobby: a a are fire -places, 
b windows, d doors. The method of copying this is given in 

Example 47, fig. 47. Draw the line op, fig. 46, and bisect it, drawing 
from the point of bisection another line mn &t right angles to op; next, as 
in fig. 47, draw the lines c d, ab a,t right angles, corresponding to those in 




fig. 47. 



fig. 46. Measure oa, fig. 46, and lay it off from c to e, ^g. 47; at right 
alleles to this draw ef, and make it equal to a c in fig. 46. Draw eg at 
light angles to ce, and make it equal to oHn fig. 46; make the short ' re*^ 
turn' at g equal to that at ^ in fig. 46. Parallel to ^e draw gh, and make 
it equal to tuixt fig. 46; make the return Ao at right angles to ^A, and 
equal to that at u in fig. 46. At right angles to thia dx^^ om^ «f?^QiS)^L\^ m.^^ \ 
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moke the return at mn equal to that at v, fig. 46; draw, parallel to ad, die 
line no ; make ob equal to xn. The other half, which is exactly sinular, 
should be drawn in aimultaneously with the first. After the oatline is 
thus obt^ned, the thickness of the walls should next be put in, as shewn 
by the dotted lines in fig. 47. The example in fig. 46 is also designed to 
shew the method of drawing a ' bedroom plan,' or fioor above the ground, 
one, from the data given by tlie lines on the latter. Suppose the upper 
figure (in 47) to be filled in with the partitions, fire-places, &c. &c., as in 
fig. 46, thus representing the ground-plan finished. By means of the T 
square produce all the boundary- lines of the upper figure to an indefinite 
distance on the paper below it, as shewn by the lines 1, 2, 3, 4, 5; then 
proceed as before described in copying fig. 47 from the outline of fig. 46. 
T^e diagram will, it is hoped, be sufficiently explanatory of the method 
to be adopted, bearing in miod the lessons previously given. The pupil, 
in copying the various lessons given, should use a much larger scale than 
the limits of our p^es will admit of. In the lower part of the figure 47 
A ia the principal bedroom, b the back bedroom, c the children's bedroom, 
d a small wardrobe, and e a small closet or bath room. 

Example 48. To ijraw the plan of cellar in Jig. 48. Bisect ab in c, draw 
cd; corresponding to these, on the board draw lines ab, cd. From c mea- 
sure to al. Draw from these, at right angles to ab, to ee; parallel to ab 
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draw ef, and parallel to cd,fg. Parallel to </draw ^A; parallel to cd, hi. 
Join t'l; the outline of the plan is thus obtained. Put in the thickness of 
the walls, the horizontal lines 1 1 first, the vertical 22 therealler; and the 
central partition mn, with fire-jamba oo. Put in also the windows es, and 
stairs, as in the drawing. 

Example 49 is designed to shew the method of getting the position of 
the doors and windows in the iront elevation, from the data afforded by the 
plan APPE, fig. 49, The plan below represents the ground-plan of a row 
of four cottages, of which one-half is the counterpart trfthe other; we have 
therefore only shewn the one-half fully drawn. The line gf, dividing the 
four into equal parts, is prolonged to H ; the line abr is drawn at right 
angles to this, and represents the ground-line: the distance of this above 
the plan will be decided on according to circumstances, size of paper, &c. 
The openings of doors a, s, and e, are each bisected, and from the points 
lines are drawn parallel to qf, cutting the ground-line in the points u, v, 
and 3. In like manner, the windows c and d are bisected, and lines from 
the points drawn parallel to GF, cutting the ground-line in the points 1, 2. 



ENGINEEBING, AND MECHANICAL DRAWING-BOOK. 



37 



The line 3 is the centre-line of end-door pr, the line 2 centre-line of win- 
dow wo, line 1 centre-line of second window hm; the line b, of the window 
de ; c, of /^, The sizes of doors, &c., being previously ascertained, and 







the scale known, the centre-lines obtained will enable the various parts to 
be drawn. In like manner, supposing the front elevation correctly drawn 
to scde given, also a rough sketch of ground-plan, with sizes, divide the 
length of front into two parts, and draw a line G at right angles to the 
ground-line. Draw any line parallel to the ground-line, at any distance 
below the elevation; this will form the back line of wall. Produce G to F ; 
this will form the centre-line of the houses. Next bisect the breadth-line 
of doors in the points a, w, v, and r ; and from these points, parallel to gf, 
draw lines to a,b and e; next divide the windows hm, no in the points 1, 2, 
and draw as before lines to c, d. From the points thus given^ if ^'i ^^o::^ 
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hiw carefully attended to the foregoing leGsons, he vill have no difficolty in 
drawing the various ports accurately. la the plan here given b and £ are 
the piincipal doors, ii the lobby, k the stairs to bedroums, h the Iitii^- 
room, L the kitchen, h the scullery, p the back entrance. 

In the work od Practical Geometry we have amply iUnstrated the me- 
thod of reducing irregular figures by means of squares ; to that work, 
therefore, as introductory to the present, we refer the reader for infor- 
mation; we here cont«nt ourselves with giving, in 

Example 50, fig. 50, an architectural subject, having a series of squares 
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fig. 50. Bg. 51. 

drawn over its surface, preparatory to its being reduced one-half, as shewn in 
ExutFLE 51, fig. 51. Should it be required to enlarge fig. 50, all that 
is necessary is to draw the same number of squares, but of double the size, 
when, the various points being transferred to the proper places, an exact 
copy of fig. 50, but of twice the size, may be obtained. 

In architectural drawing it is sometimes necessary to delineate the 
material of which the walls, &c., are constructed. Thus, in 

Example 52, fig. 52, a series of bricks built on one another is deli- 
neated. The bricks arc so disposed as to ' break joint,' as it is termed; 



%. 62. fig. 63. 

that IS, the solid part of h is placed over the joint formed by the juxta- 
position of the bricks o and c. In ordinary work, bricks are used in two 
ways — as 'headers' and 'stretchers' — the 'headers' being placed across the 
wall, the ' sti'etchers' running along in the direction of its length. Thus, in 
Example 53, fig. 53, suppose ab to be the line of wall, the bricks ccc 
are 'stretchers,' and d a 'header.' The size of a brick of the ordinary 
dimensions is 9 inches long, 4J- inches wide, and 3 inches thick. Brick- 
work is generally laid in two kinds of bond, ternjed 'English' and 'Flemish' 
bond. By the term ' bond' is meant the tie between the various members 
of a brick wall, and which is generally secured by the proper disposition 
of the bricks; this is effected by the arrangement of the 'headers' and 
' stretchers.' Thus, in 
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Example 54, fig. 54, which is a specimen of an elevation of a brick wall 
in English, or as it is sometimes termed, old English bond, where it con- 
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fig. 54. 

sists of alternate layers of brick ' headers' and ' stretchers,' aa being the 
* headers,' and 66 the * stretchers.' 

Example 55, ^%, 55, shews a specimen of * Flemish' bond, in which 
each row is made up of ' stretchers' and ' headers' laid alternately; aa are 
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fig. 55. 

the former, 66 the latter. In delineating plans, various methods are in use 
for filling up. Thus, in 

Example 56, fig. 56, a represents the method of filling up walls in a 
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fig. 56. 



plan by means of cross lines, 6 where the whole is d«xk, ^\p'^eKSQSj^^^ 
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doors and windows, being left unshaded. The method of shewing a chimney 
flue in the thickness of a wall is shewn at c ; another method in d. Stone 
work may be classed into three different kinds, as generally adopted ; these 
are * rubble,' * coursed,' and * ashlar.' 

Example 57, fig. 57, shews the method of delineating * rubble work,' 
in which the wall is composed of stones of all sizes and shapes. 
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fig. 57. 
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fig. 59. 



Example 58, ^g, 58, shews the method of delineating ' coursed work,' 
in which the stones are, to a certain extent, squared and set in courses: 
hence the term. 

Example 59, ^g, 59, shews the method of delineating * ashlar work,' 
in which all the stones are squared up to certain given sizes, and set in 
regular courses. 

Example 60, fig. 60, shews the method of delineating * vermiculated' 
work, in which the surface of the blocks are left with rough projections, a 
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fig. 60. 

narrow margin, tooled flat, being generally left round. This kind of work 
is used for ' keystones,' rusticated basements, doorways, &>c. 

The department now to be considered is that of 

THE FIVE ORDERS THEIR PROPORTIONS AND METHODS OF DELINEATION. 

Example 61, fig. 61, is an elevation of the * Tuscan' order as generally 
received. The part from a to 6 is the * pedestal,' from 6 to c the * base,' 
from c\xy d the * shaft,' from d\x> e the * capital,' from e to /the * entabla- 
ture, — the parts base, shaft, capital, and entablature, being termed a 
column. The heights of the moiddings and the projections are all taken 
from the standard of measurement of each column ; this standard is the 
diameter of shaft immediately above the base. This is divided into 
two equal parts, termed * modules ;' each of these again into thirty equal 
parts. The diameter is therefore divided into sixty equal parts ; if neces- 
sary, each part is divided into sixty parts, called seconds. The standard is. 
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therefore, thirty parts equal one module ; two modules equal one diameter, 
or sixty parts. According to Palladio and other authorities, the height of 
column (Tuscan) now under consideration is, 
including base and capital, equal to seven dia- 
meters. To obtain, therefore, the diameter of 
any column, its height being given, all that is 
necessary is to divide the height into seven equal 
parts, one of which is the diameter; or where, 
on the contrary, the diameter is given, seven 
times this will give the height of colimin, in- 
cluding base and capital. We may now proceed 
to describe the laying out of the various mem- 
bers of a complete * order,' shewing the propor- 
tions of the mouldings, their height, and pro- 
jections. Although some writers discard the 
pedestal as an integral portion or a correct fea- 
ture of any of the orders, we follow the majority 
of those who adopt it as a distinguishing feature. 
It is not here our province to enter into a de- 
tail of the aesthetic rules guiding the laying out 
of the various orders ; we merely give exam- 
ples of the parts as generally received. To those 
of our readers anxious to go into the matter, we 
refer to more technical works, or the treatise 
in this Series entitled Ornamental and Archi- 
tectural Design, 

Example 62. Suppose the line a-6 •(%. 62) 
to represent the diameter of a * Tuscan\ijolumn. 
Dividing ab into two parts in the point c, ac, 
ch will be the two modules ; dividing each 
module into three equal parts at c?, e,/, and g, 
and these again into £ve equal parts, a scale 
will be constructed from which to measure 
the various mouldings. Number as in the. 
drawing. 
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fig. 62. 

Example ^3, fig. 63, shews the method of proportioning the mouldings 
of the * Tuscan pedestal.* Every pedestal is divided into three parts, — ^the 
* base,' as ab; * die,' BC; and the * cornice,' CD. In the figure given the 
whole height of the pedestal is four modules. In order to keep our sketches 
within the limits of the page, we take the proportions from a «caie, the 
divisions of which are only half the size of those in fig. ;62. At a draw a 
line of indefinite length, and at right angles to it a line ah; make ah equal 
to 2 diameters, or 4 modules, ac equal 26 parts, cd equal 4 parts, de 
equal 8. Make the *die' en equal 2 modules 4 parts; make 6/ equal 3 
parts, /^ equal 8, ^A equal 2, ^w equal 4. The projectioi^"a oi\Jaa\£kSSQS^- 

D 
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Jigs are all set out from the central line ab. From a with 58 parts laj 
off to ij t, and from these draw lines meeting that drawn from c ; make dm 
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fig. 63. 



equal 51 parts, or set back the line me? 2 parts from the end of line c; 

make to equal 41^, and the die equal 40 parts; make 611 equal 53 parts; 

make gs equal 50 j, and si equal 7, and nv equal eo. 

Example 64, fig. 64, shevre the 
* base' of the Tuscan order. Draw 
the centre-line cc?, put the * plinth' 
a 6, making ch equal 40 parts, and 
ce equal 15 ; make the ' torus' 
moulding in height equal 12|- parts. 
The centre m of the circular ter- 
mination is foimd in the line / 
Make the fillet h equal 2|- parts,, 
and its projection from centre-line 
equal 33J, or nearly 34 parts. 
To describe the * apophygee,' by 
which the lines of shaft are con- 
nected with the base, see work on 

Practical Geometry, where also the various forms of mouldings met with 

in the Orders may be found described, and the methods of delineating 

them. 
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Example 65, fig. 65, is the Tosoaxi ' capital,' drawn to the same scale 
as tiie others. Draw cdj ub at right an^es ; make ca, cb equal ^2^ parts, 
oxab equal 45 ; make the fillet of the astra- 
gal en equal 24|- parts, or nn equal 49 
parts. Make gh equal 27 ; gi, the ' ikeck,' 
equal a 6 or 45 parts, and the filet m above 
the neck equal en. Make the diameter of 
* abacus' n'o equal 60 parts, or 1 diameter. 
These are the projections ; the heights are 
as follows: — The fillet e/ equal 2 parts; 
fg equal 4=; gm equal 8 J; the fillet above 
this 1^; the quarter-round mn' equal 10; 
the abacus or plinth no equal 10. The 
quarter -round begins at 1 part back 
from s. 

Example 66, fig. 66, is an elevation of the Tuscan ' entablature.* Every 
entablature consists of three parts, — ^the ' architrave* ab, the ' frieze* BC, 
the ' cornice' CD. Draw the line bd representing the centre-line of column. 




fig. 65. 
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and a 6 at right, angles to it. The position of the entablature with refer- 
ence to tihe column will be seen in fig. 61. In the present figure the posi- 
iian. is reversed. Maike be, the lowest ' fascia,' equal 12^ parts in height 
and 22'^ in wid^ from &e central line bd to a. The upper ' fascia' oe is 
17 parts in height and 24 in width; the ' fillet' e/is 5 parts in height and 
WJ in projection; lihe height of the * frieze' fg is 20 parts, and its pro- 
jection 22^; Ihe first moulding in the cornice gn, 1he cavetto, equal 7^ in 
lieight, and projection gh equaJ 24t. Make the fillet equal 1-J^, and its pro- 
jecticm no equal S2; make the quarteor-round &om.n\/^^ ^»Spfi^^^^ia^^^^ 
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projection ps equal 62^ ; make p t equal 40, and join ot; make tlie ' corona' 
pv equal 10 in height, and the ' fillet* above it equal 2 ; its projection equal 
54^. Put in the ' cjma recta' to Xy equal 10 parts, the last fiUet equal Sit 
and its projection equal 66. 

Example 67, fig. 67, shews the elevation of the * Doric column,' with 
' pedestal' ah, he the * base,' cd the ^ishaft,' dfiSke * cJ^ital,' and/e the ' en- 
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fig. 69. 



tablature.' The height of the column, including base and capital, is equal 
to seven diameters. 

Example 68, fig. 68, is the elevaition of half of the pedestal of the 
Doric column to same scale as the last example. Draw ap^ ah at right 
angles, make ah equal to 4 modules 5 minutes, or 4 modules 20 minutes. 
Make the * plinth' ac equal 26 parts in height ; the * fillet' cd equal \\ ; 
ihe * cyma recta' de equal 6J ; the * fillet' e equal 1 ; the * cavetto' / equal 
4. Proceed how to put in flie cornice ; make the top * fillet' at h equal 2 
parts ; the * corona' below equal 6y ; the * quarter-round' equal 6 J ; the 
'*' fillet' equal 1, ajad the * cavetto' equal 4. Put in the breadth of the ' die* 
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by measuring from /to w, equal 40 parts. From «, the face of the die, 
measure off to o, equal 16 parts ; through o draw a line to p parallel to 
ah. From p set off to 9, equal 2 parts ; from the line po to f, equal 11 
parts. Make the projection of the cavetto at top of base and at cornice 
equal to 1 part from line of die. From v lay back to 4, equal 12 parts ; 
from 2 to 3, equal 5^. Put in the cyma at st^ and the quarter-round from 
4 to 3. 

Example 69, fig. 69, represents the base of the column now under con- 
sideration ; it is sometimes termed the ** Attic base ;* 10 parts are given to 
the 'plinth ;' 7 to the 'torus ;' 1^ to the 'fillet;' 4 to the 'scotia ;' 1 to the 
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fillet above it ; 5§ to the second torus, and 1 to the fillet above. The pro- 
jections are set off from the centre-line dh^ and are as follows, commencing 
with the ' plinth' equal 40 ; ' torus' equal 40; ' fillet' equal 36| ; ^let be^ 
neath the second torus 35 ; second torus 36|-; last fillet 34. 

Example 70, ^^, 70, is the 'capital' of the Doric order. The various 
* heights' and ' projections' are as follows, beginning with the fillet cd. The 
diameter of top of shaft is 52, or 26 parts on each side ©f the centre-line 
ah; fillet cdh&\\ parts in height, and projection 28 ; the astragal or bead 
3-J, projection 30 ; the neck 9 parts, projection 26. The three fillets below 
the quarter-round are together 3-^ parts in height; this is divided into three 
equal parts, as in the drawing. The quarter-round is ^\ in height ; the 
' abacus' 6}, and its projection 36 : the quarter-round below it begins at a 
point 1 part back from end of abacus ; the last fillet is 39. 

Example 71, fig. 71, shews an elevation, of the Doric entablature. The, 
line a; a; is the centre-line of colimm (see fig. 67), from which the projections 
are taken. The architrave a/ is composed of two fasciae ahjhdy with a fillet 
df. The 'guttffi' or ' drops' in the upper fascia hd are 3f parts in height, 
surmounted with a fillet li. The 'trigljrph' is over this in centre of 
column, and its width is 30 parts ; the distance between the ' triglyphs' is- 
exactly a square, the side of which is the depth of the frieze fg ; the dis- 
tances between the tritrlyphs are called ' metopes,' and are filled in with the 
ornament as in the drli^g. The foUowing ^ the heights of the yariom 
moiddings, with their projections: a J 11 parts, projection equal 26; 6c 
equal 9^; cd equal 3f ; eZd 1-J, the projection of 6 and d equal 27; of the 
fillet fd equal 28, its height being 4 parts ; the height of frieze fg equal 
4ih\ gh eqiial 5, projection of ^A equal 27. Height of hk equal 5^ the fiUat 
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1; projection of A equal 33; otkSbi; height of jfcm eqaal 6; projection of 
meqaal 64^; of vt eqnal 39^. Height of mn equal 8; no 3J-; the fillet |; 
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equal 6|; fillet equal 2^; projection 76. 
The method of drawing the 'triglyphs' 
and ' guttte' of thi£ order is furlher elu- 
cidated by 

Example 72. Let ab (fig. 72) be the 
height of ' fHeze,' and cd Bemi-diameter 
of column at base. Make he equal i 
parts; the fillet beneath, the fillet e<f 
bene&th this equal 3; and from d taf 
eqiml 4. Divide ch, bd each into six 
equal parts; and parallel to ab, draw 
tlutmgh these lines as in the drawing- 
to the line gh. On gc, lay off equal 2\ 
parts to m, m; and with mn frcin m, 
lay off to o ; join no, n o. On the fourth 
line from points g and h draw to o, o, 
and put in the angular lines. Bisect 
the fillet be in the line ss; fi^Dm the 
points i, 2, 3, &c. at/, draw lines to as 
where this hue intersects the vertical 
ones, dotted as in the sketch. These 
angular lines are only continued to th« 
undei side ai 6\l^ ef. 
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Example 73 represents the elevation of the * Ionic' order, a, fig. 73, 
is the base of pedestal, b the die, c the cornice, d the base of column, e the 
shaft, F the capital, g the architrave, n the frieze, i the cornice^ of^enta- 
blatore. "" 




r^ 





fig. 73. 



fig. 74. 



Example 74, ^g, 74, shews the elevation of half of Ionic pedestal; the 
line ah being that from which the projections are taken; the plinth 5c is 
28-}^ parts in height, and 57 in projection. The upper fillet ad is 2 parts 
high, and 57 in projection. The width of die is 42 parts. The whole 
height of pedestal from a to 5 is two diameters ^4 "^atVa, ox ^ts^sj^s^^a ^ 
parts. The heights of the other mouldings aod Tgito^QCrXaaxA «cfe ^a ^^<:s«^> 
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commencing with the fillet at e above the plinth, which is in height 1} parts, 
projection 54^; the cyma 6^ in height, projection 48^; the astragal 2^ 
in height, projection 50; the fillet 1, projection 48^; the cavetto 3j, pro- 
jection 43. The height of die 87 parts ; the height of cavetto above die 4 
parts, projection 43; the fillet 1, projection 46; the astragal 3j^, projection 
48 ; the quarter-round 6 ; the corona 6, projection 55. 

Example 75, ^g. 75, is the Ionic base, the line ah being the centre-line.- 
The heights and projections are as follows: the plinth cc?, 10 height, 42 
projection; the torus, 8 height, 42 projection; fillet, 1 height, 37 projec- 
tion; scotia, height 5; second fillet, height 1, projection 34^; second torus, 
height 5, projection 37; astragal, height 2,. projection 34|-; third fillet, 
height 1^, projection 33. ^ 





fig. 76. 



ElAMPLE 76, ^g, 76, shews the elevation of Ionic capital drawn to same 
scale as the others. The plan of the capital is shewn in 
Example 77, fig. 77, and the side-view in 
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fig. 77. 
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Example 78, ^g. 78. The method of describing the scroll termed the 
* volute* is explained in 

Example 79, ^g, 79. Draw a6, cd at right angles; let c/be the dia- 
meter of the eye of the volute corresponding to the breadth of the astragal 
(see fig. 76); with half e/irom the point where a6, cd intersect, describe a 
circle ; within this inscribe a square. In fig. 80 the centre of the volute is 
drawn to a larger scale to enable the pupil to mark out the centres used to 
describe the scroll in fig. 79. From e, fig. 80, with radius ed^ describe the 
circle, and within it inscribe the square ahdc corresponding to the square 
egfh in ^g, 79. Through e, the centre, parallel to ca drawy%, and parallel 
to a 3, i^; join the extremities, and form a square ihgf. Divide the diago- 
-^^^f^y^ each into six. equal parts, at tlie pomts \,i,^, V^^^* ^<b«ae 
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points draw lines at right angles, forming squares of which the comers are 
only given in the diagram to avoid con^ion. Divide ik into four equal 
parts ; from h lay one of these to m; from » to » ; from/to o ; from g to p; 
from 8 to « ; from 1 to i; from 5 to v ; from 4 to a? ; from 7 to y ; and so 




fig. 7a- 

on to the point' 6f the square comer at ^. These yarious points thus ob- 
tained are the centres from which the curve is described. Suppose the 
point t, fig. 79, to be the under line of abacus of capital (see fig. 76), from 
the centre, on line eA, fig. 79, corresponding to the point c, fig, 80, with 
radius hi describe an arc of a circle to the point m^ meeting the diameter of 
gh prolonged to- a. From the point in the smallest square in fig. 79, corre- 
sponding to the point da, fig. 80, with radius hm describe an arc mw, meet- 
ing the diameter e/ prolonged to c. From the point on the small square, 
fig. 79, corresponding to g, fig. 80, as a centre, with ^n as radius describe 
an arc wo, meeting gh produced to 6. From /as centre, with/o describe 
an arc to p, meeting line ed. From centre 1 (see fig. 80), with radius Ip 
describe an arc to r. From centre 8 (see ^g. 80), with 8r as radius, draw 
an arc to s. From centre 4 (see fig. 80), ¥dth 4 5 describe -an arc to t; 
from centre 5, with radius 5<, describe an arc to- m;; from centre 2 (aea €l%, 
80), with radius 2w describe an arc to g, and ao on. 1o ^^^-^ ^^\nXeriRft 
carve proceed as followa: frbm the point nm (^oft "\aikftih., ^. ^^^^"^^^^ 
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radius wl, describe an arc to the point 2 in the line ah, fig. 79; from the 
point m, with the radius m2, an arc to the point 3 on the line cd, fig. 79 ; 




fig. 80. 

from the point p, with the radius pSy an arc to 4; from the point o, with 
radius o4, an arc 5, and so on from the centres corresponding to the points 
Sj t, V, X, t/f &c. describing curves to the points 5, 6, 7, 8, 9, &c. fig. 79. 

Example 80, fig. 81, represents the * Ionic entablature;' ah being the 
centre-line of colimm, and that from which the projections of the various 
members are taken. In succession, beginning from the point b upwards, 
the heights and projections of the various mouldings are as follows: 
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6^ parts, 


projection equal 26^ 


2d 
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3d 
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4th 
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5th 
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10th 
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nth 
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13th 
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14th 
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15th 
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16th 
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17th 
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18th 
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ExAJdPLE 81, £g. 82, represents an outline sketch of the * Corinthian 
column/ with pedestal complete. The heigjot o£ coYxmiu \a ^ ^^sxv&tieis^ 
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including base and capital. A is the base of pedestal, B the die, c the 
coTnice, d the base of coli^nm, e the shaft, f the capital, a the architrayey 
H the frieze, i the cornice. 

Example 82, fig. 83, is the pedestal of the Corinthian order. The pro- 
portions are as follows, taking them in their order from he: the plinth be, 
23^ parts in height, its projection from the central bdtx) a 57 parts; the 
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wimm 
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fb 
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fig. 81. 
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torus, height 4, projection 56 ; fillet f , projection 
55; cyma 5, projection 47; fillet 1, projection 47; 
cyma 3y, projection 42 ; die 3 modules 4^ parts ; 
the cavetto in cornice 3i, projection 48 ; fillet |, 
projection 46 ; quarter-round 4f, projection 50; 
corona 4^, projection 53 ; cyma 3 J, projection 57 ; 
the top-fillet 2^, projection 57. 

Example 83, ^g, 84, represents the base of the 
order, of which a 6 is the centre-line. The heights 
in the progression of their order, commencing 
with hcj are as follows : 10, 7, 2, 1, 4, ^, 2, 6, 
2^, 2. The projections, beginning with bd, are 
as foUows: 42, 42, 38, 37, 32, 37, 35, 32. 

Example 84, fig. 85, represents the capital of 
the order. The diameter of shaft at the neck is 
52^ parts; the fillet H, its projection 56; the as- 
tragal 4, projection 60. The height from a tob 
is 70 parts, the projection from 6 to c 46, the pro- 
jection from 6 to 6 60. Join ef, prolong a/, be to g axAli*, Ysv».^"V\.\r5 ^ 
line parallel to da, and mark off on it from g, aa m \k^ ^<eX/s^. ^xoci.^^ 
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fig. 82. 
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points obtMned draw lines parallel tahe; the interaeeticHi of these with ef 
will give the position of the acanthus leaves. The method of laying out 
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fig. S3. 

the plan of this capital is ahewa in fig. 86, where ab ia the diameter of 
shaftatneck, cecorreapondicg to the dutanceic, fig. 85. The centre of the 
wcle of which dd is a part, is found hj the intersection of the lines at^ 

ExAM^ 85, fig. 87, shews a form of 
capital of this order filled in. 

Example 86, fig. 88, is the ' Corin- 
thian entablatui^* The he^hts of the 
different mouldings, commencing with ab, 
are as follows: 6, 1|, 8i, 10^, 5, 2^, 28f, 

H, 1. H, 1, 4*, 1, n, 2i, 1, n, f, ' 

3, #, 6, 2^. The projectionB, beginning 
. wife ac, are as foUowa : 26, 26i, 27, 27^ 
28, 29i, 34|, 26, 26i, 32, 34, S5, 40, 
58}, 60, 62, 62}, 66, 74. 

EXAHPLE87, fig.89, represents the oat- 
Jiae oftiie Composite order with pedestal 
complete: the letters and parts conrespoikd ti*. ti . 
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with those given in fig. 82, where the pedestal is delineated, 
including base and capital, is 10 diameters. 



Its height, 




fig. 86. 
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Example 88, fig. 90. The pedestal. TLe fadghta, commeiicing with be, 
are as follows ; 33, 4^, 1, 3, Ij ; height of die de 4 modules 5 parts. The 
height of mouldinga in cornice, beginning at e, are as follows: 1\, 3, 8-i-, 
1, Sf, Si, 2i. The projections, beginning with ab, are 57, 57, 55, 46, 
45, 42, 44^, 47, 52 J, 53; top-fiUet 57. 
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Example 89, fig. 91, represents the base of the order. Heights, be- 
ginning with 6c, 10, 7, J, 2i, |, 2, 2, i, 2, ^, 4J^, 2, 1 ; projections, be- 
ginning with bd, 42, 42, 38, 36, 37, 37, 36, 36, 37, 36, 34. 
~ Example 90, fig. 92, represents the capital of the order. The semi- 
diameter of shaft at neck is 26 parts ; the fillet ^ in height and 27 in pro- 
jection; the astragal 4 in height and 29 in projection. The height from 
6 to a is 70, projection from o to c 45, and to c? 60 ; the heights on the 
line fc are used by the intersection of the line dc to find the height of 
the ornament. Another form, with the ornaments filled up complete, is 
given in 

Example 91, fig. 93. 

Example 92, fig. 94, is the Composite entablature. The heights of the 
mouldings, beginning with be, are as follows: 12, 2 J, 15, IJ, 3 J, 4, 2, 30, 
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fig. 94. 



2, 2, 5, 3|, 1|, 61, 11, 2h dh 3|, 1, 8, 2}. The projections, beginning 
with bay are 26, 28, 29, 32 J, 35, 35, 36, 52, 53^, 54, 66, 67, 70, 78. 

The next example shews the manner of delineating intercolumniations. 
By this term is meant the distance between two columns, as a and b. 

Example 93, fig. 95, which is the intercolumniation of the Tuscan 
order. The distance between the columns is 6 diameters, the general dis- 
tance, however, being 4 diameters. The pupil, at this stage of his pro- 
ceedings, should make drawings to a large scale, as of that in fig. 62 of the 
intercolumniation of all the orders, to assist him in which we here give 
the various distances for each. The distance between t\\a I^<2rt\R, Q,OcQxsxsia. 
is egual to three diameters; the distance in liielomft \a Vno ^«KL'^\*st:^ «»Sk 
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a quarter; the distance between the columns in the Corinthian is two 
diameters and a quarter; and that of the Composite one diameter and a 
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fig. 95. 



quarter to one diameter and three quarters. Tot the various species of 
intercolumniatioU) with their distinguishing names, see the work in this 
Series on Archittctural and Ornamental Design, 

Where it is necessary to introduce doors, windows, &c., thus widening 
the space between the columns to a greater extent than true proportion 
requires, * coupled columns * are introduced, the distance between them 
being such as to allow of the proper projection of their * capitals.' 

Example 94, fig. 96, shews coupled columns in the Corinthian jorder, 
where the space between the two columns is a little over two diameters. 

Pilasters bear a considerable resemblance in their elevation to columns. 
The height of members and their projections are the same as the columns 
of the same order ; the plan, however, instead of being circular as in 
columns, ia square, the external •surface "being ftait,, "^ 
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Example 95, fig. 97, ehewe ' coupled pilasters' in 
the Corintliian order. 

Caryatides are aometimes used in place of columns 
and pilasters. These are representations- of the human- 
figure. When female, they are known by the name- 
as above; when male, as Pendana. 

Example 96, fig. 98, is an exemplification of a- 
caryatides. As a series of columns at proper dis- 
bncea form a colonnade, so columns with arches be- 
tween them, are termed arcades. The Tuscan arcade 
isg^reain 

EzAUPLE 97, fig. 99. The distance between the- 
columns a and 6 is six diameters ; a is termed a 
' pier,' B the ' impost,' c the ' archivolt,' and d the 
' keystone.* A semi-diameter of column is laid fi-om 
c to <f, which gives the line of pier kd. The distance 
fixnn J) to t is six diameters and thTee-q;aBit«n ', & 
line tbroagb t parallel to ab gives the h^ght ot vm.- 
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poet; tlie capital of impost is obtained by dividing ^A into seven or eigbt 
equsl parts, andgmng one of these from m to n; ihe width of archivolt so 
is cqoal to (me-nmth part ofgh; the width ofke^Btoae at efia equal to os. 
By drawing lines to e aaij" from t, lite diverging lines irill be obtuned. 




To aa^ <ibe pufdl in making out examples of arcades in the other orders, 
we qoote tihe following directions of a celebrated author on architecture as 
to proportions. " The height of arches to the underside of their crowns 
should not exceed twice th^ clear widdi, nor should it be much less ; the 
piers ought not to be less than one-third the breadth of the Bjx;h, nor more 
t}ian two- thirds." The pu|i»l desirous of studying the principles of archi- 
tectural design may coneoilt die work in this Series above noticed. 

ExAXPLS 98, Sg. 100, is an elevation of the Tuscan impost, with the 
heights and projectionB. The piojecliona are set fotward from fi to it, in 
the liae 6c, the line he representing tlie face oJ ■Jiet c 
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line gdia fig. 99. The scale &om wkicli the measurements are taken is 
that in %. 62. The figures 1, 2, and 3 denote the width of the mouldings 
on the archivolt (see ^g, 99), and are set back on the line ah irom &» 




fig. 100, 



Example 99, fig. 101, is the Doric impost. The heights are mea^ 
suzed fix>m the point b on the line be representing the line of pier, as in 




^^- 





fig. 101. 

last example, the projections being set forward froTDib \ftl^^^^^^^JSa^*l 
moaHdings of archivolt, 1, 2; 8, 4, 5^ being from h \ff^vAi\ cu 
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Example 100, fig. 102, is the Ionic impost, the projections, heights, and 
widths 1, 2, &c. of archivolt mouldings bcong set out as in last figure. 








. flg;102. ' fig. 108. 

' Example 101, fig. 103, is the Corinthian impost. The projections 
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fig. 104. 
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'b^iig set out from the line cd towards e, the width of archivolt mouldings 
1, 2, 3, &c.y as a«, from c towards a. 

Example 102, fig. 104, is the Composite impost, the projections being 
set from the line bb* The scale from which the measurements should be 
taken is the same for all the imposts, being that in fig. 62. 

Example 103, fig. 105, shews a ' pe&ment' cc, the tympanum, is 
.generallj filled in with sculpture. In our work on Practical Geometry, in 




fig. 105. 

the latter part, we have shewn how geometry is made applicable to the 
construction of the various forms of arches, vases, and bsdustrades. We 
now give, in 

Example 104, fig. 106, an elevation of the Tuscan balustrade; and in 

Example 105, fig. 107, an elevation of the Ionic. 
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The reader desirons of becoming acqo^ted with the raemben ofliw 
Grecian orders of architecture, and of (tie principles which regalate the 
proportiona of varioua architectural features, of which the limits and nature 
of the present wort do not sEow u9 to give even a passing notice, is r&- 
ferred to the work previously mentioned, treating of architectural and 
ornamental design, 

"We now purpose to give examples of various architectural forms and 
decorations, useful to give the pupU a correct general idea of the method 
of proportioning doors, windows, &c. ; and also serving as copies by which 
he may test his proficiency, and enable him to acquire that facili^ so re- 
quisite for the architectural draughtsman to possess. We shall first give 
forms of windows and doors. 

ExAMFi^ 106, fig. 108, is the elevation of an ordina^ sash-window, ^e 
method of laying out of which was ezpldned in Example 4. 



T" 




%. 108. 6g. 109. 

Example 107, fig. 109, is the elevation of a rustic window, with lozenge- 
shaped {>anes of glass. For the method of laying this out, see Example 5, 
fig. 5. 

Example 108, fig. 110, is an elevation of a three-Hght (Venetian) win- 
dow, in the Italian style, drawn to a scale of one-fourth inch to the foot. 

Example 109, fig. Ill, is a one-lig'ht window in the siune style, to a 
scale of one-eighth inch to a foot. 

Example 110, fig. 112, ia an elevation of a second floor or bedroom 
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window in tome style, with iron ornamental balustrade in front As a 
general rule, the proportioa of wuidows should be, height twice the breadth 




for those on the ground-floor; those on the second floor the same breadth, 
but of less height. 

Example 111, fig. 113, is an example of a circular-headed window, 
with rusticated dressings. 

Example 112, fig. 114, is the front elevation of a projecting window, 
of which the aide elevation is given to a scale of one-qUarter inch to 
a foot, in 

Example 118, fig. 115, which is of the same scale aa the above. 



t=d 



^ 



We shaU now give extunples of windows placed over windows. 
Example 114, fig. 116, is the front elevation of a, ba.-3-mAi4isn 
Dght Italian stfle, the plan of which ahewa ftxe \iiiee si&!a ol aa. 



g^ ILLUSTSATED UOtDOS AE CKl T K CT Ua U, 

with the bedroom-'wuidow orer it : the scale is one-fonrth of aa inch to di« 
foot The side deratioa of the ba7-m]idow is ahewa in 




fig. 116. 

EzAUFLX 115, fig. 117, which is drawn to the same scale as abore. 
ExAHFLE 116, fig. 118, is the elevation of a ba^-window on the gronnd- 
door, in the Dmnestic Gothic style, with bedroom -window over it. The 
scale is one-eighth of an inch to die foot. 

ExAUPLE 117, fig. 119, is another sketch, shewing elevation of bay- 
vindow in Italian style, with bedroom-window over; eame scale as above. 
SzAXFLX 118, £g. 120, shews the elevadou of window over window in 
tie Thdor atjrle; scale three-aixteeathB of an inch, \o tiie ftxA. 
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EzAKFLE 119, fig. 121, is the irotit eleyatioa of a baj-nindow oa 
grovmd-floor, ■with projectmg or oriel window over it on bedroom-floor, 
in the Elizabethan or Jacobin etjle, drnwa to a Bcak t^ one-eighth inch 
to a foot. The side elevation of this drawing is shewn in 

Example 120, fig. 122, same scale as above. 

Example 121, £g. 123, is a sketch shewing front elevation of Venetian 
or three-light window on gronnd-floor in Italian style, with bedroom-win- 
dow over, with ornamental di^esings and segmental pedimeoL 
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We now proceed to give examples of doors, and windows over doors. 
First, M to flows, of TfHth, in 



ExAiiPL£ 122, 
fig. 124, we give 
&a devatioa of 
one in the Eomcui 
stjle. 

KxAMPLE 123, 



front elevation of 
another form in 
the Italian s^le. 
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Example 124, £g. 126, is the elevation of a form 
suitable for a public building, witb Tetmiculated dress- 
inga. Another form is given in 
Example 125, fig. 127. 

Example 126, £g. 128, is front elevation of door, 
witb vennionlaled dressings, in the Italian style (c£ 
which fig. Ill is the window belonging to same design), 
with circular-headed window over it. The scale is 
. one-quarter inch to the foot 
*B- ^'^^ Example 127, fig. 129, is front elevation of door, 

to the bouse of which fig. 114 is the principal window. The scale is one- 
quarter inch. 
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fig. 128. 



flg.129. 



Example 128, fig. 130, is front elevation of door at the end of house, 
with window on second fioor over it Thb example is in the same style 
as &g. 123, which is the principal window to same house of which this 
^S'ure ig the door. The scale is one- eiglithuicli. 

Example 129, £g, 131, is front eievataon di isxsrv^ \a'\iXKiaKi t& -wNisSa. 
^. JItf ia tbe wiadow, having ovec it a (aica\sx-^beB&e&. treiAtvn m^M^i- 
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loom-floor. The scale is o&e-qnarter inch. 
The aide elevatioii of tiie door in this drawing 
ia given in 

KxAMPLE 130, fig. 182, the scale of which 
ia the eame as above. 

Example 131, fig- 133, is front elevation 
of priiKupal door to a house, with bedroom- 
window over it, with ornamented dressings. 
Scale one-eighth inch. 
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EsAUPtE 133, fig. 134, is £ront elevatioii of [nincipal door to bouse, in 
Domestic Gothic style (of vUch the drawing in fig. 1X8 Is the window), 
vith closet^window over it on bedroom-floor. 




ExAMPtB 133, Sg, 135, is eleratiou oE -piciiwi^ etftiaaER \o 
Jbrfar Btyl^ o£ Y/M^ the drawing in fig. 120 ia &a -wmaaw. 
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ExAMFLE 134, fig. 136, is elevation of principal entrance, with windoir 
orer it, of house of which fig, 121 is the window. 

We now give the elevations of a few examples of fireplaces, the first of 
which is in the Tudor s^le, and is shewn in 

SxJMPLE 135, fig. 187. Another form, in same s^le, is given in 

Example 136, fig. 138. 

Example 137, %. 139, is in the Kalian style ; a shews the profile of 
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the Bkirtdsg-bonrd rtmnisg ronnd the room, of wHich the lines at b shew 
the front elevation. 

ExAHPLB 138, 6g. 140, is in the Elizabethan style. In these examples' 




fig. 137. 

of fireplaces, ve have only shewn half, 
the odier being an exact counterpart. 
The pupil ihoidd, however, draw them 
complete, the line ab being the centre- 
line. 
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:, We now.proce^ to the more elaborate oojoes, in whichthe pupil'will 
find EunpTe exercise for ibe display of that Ability for copying whick'th9 
forgoing lesionB have been designed to impart. From &e limits of the 
page we have been compelled to adopt a small scale; it is to be under- 
stood, however, that the pupil is to copy them to a larger scale, at least 
twice as large as those we have adopted. 

Example 139, fig. 141, is the front elevation of a school-house, with 
railings to die frmit. Another defligu is given in 

EuMru 140, fig. 142. 
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Example 141, fig. 143, is lihe front elevation of a row of cottagesi drawn 
to a scale of j^ inch to the foot. 
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SzAHPLE 142, fig. 144, is the front eleration of a Bhop-fraot, dxxm to 
a scale of ^ incli to ihe foot 
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(.: lExXmHle 143, fig. 145, is front elevation of & gfeenhotute, of whicb the 
end elevaidon is given in 

Example 144, fig. 146, and the plan in 

EzAMFLS 145, fig. 147 ; they are all drawn to a scale of f^ inch to the 
foot 
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"tiorder to give tte pupil aa idea how a set of plana' are set out for the 
guidance of the artizan and workman, we have prepared a aeries of draw-; 
iags iilostratire of the design for a town-houae in the Italiaa atyle. Ji is 
necessary to mention that the design when finished ia double that giren in 
the drawings ; two honaea being attached, the other half of the drawing (not 
shewn) ia tiie exact counterpart of that shewn. The scale we have adopted 
is 4 inch to the foot The pupil, in copying them, shcAiId make thS scale 
at least j' inch to the foot. 
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EzAKFLE 146, fig. H8, ia t 
Qra oontre-line. 
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plaa of a house; the line tti is 
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Example 147, fig. 149, is the ground plan. 
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fig. 14d. 
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EzAKPLB 148, fig. 150, is-kalf plan of first bedroom floor. ' 
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ExAHTLK 149, fig. 151, IB plan bftebc^d bedroom floor. 

Example 150, fig. 152, ia half front eleratioii. From the minuteness <rf 
die scale we give detail drawings which wiQ ahaw the deconttfre portions 
more tollj than in the sketch. 1!he finit of tiiese we give is the (dOTadon 
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of the first bedroom-fioor window, and ita section drawn to a ki^er soale ; 

it is shewn in 

ExAxm 151, fig. 158. The front denticai of cornice is given in 
EzAHFU 153, fig. 154 ; and the aectaoo shewing tana of bnoket in 
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Example 153, fig. 155. The elevation of cHimney is shewn in 
Example 154, fig. 156, and the elevation of cornice and finial to prin- 
cipal entrance is given in 
Example 155, fig. 157. 
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fig. 155. 



fig. 156. 
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Example 156, fig. 158, is end eleyation. We give this in full, as one 
side is different from the other. The half back elevation is given in 
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EXAHFUt 157, fig. 159. The transrerse section is taken bcrtxa the plan. 
The ri^t-hand ludf (Jlliis is giTen in 
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ExumA 158, fig. 160; the left-hand balf in 
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Example 159, fig. 161« Hie suae letters of reference apply to both 
drawings. The papil should make this section in one complete drawing. 
We have only shewn one part up to the roof-line, the other without the 
chimney-shaft, but shewing the roof-timbers. The pupil should be able 
to put in the whole from the other drawings. 




fig. 161. 
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ExAMFLK 160, fig. 162, is half plan of roof, G^ewing timbeiB. The 
X)thei half, ahewiog &e slated Builace and podtion of £ues, is given in 




Example 161, fig. 163. 

ExAMELE 162, fig. 164, is a trancrene section of a fireproof vaulted- 
warehouse, where a, a are the retwnisg walla, a Btrong iron tie pasdl^ 
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through both, and secured by a. screw, bolt, and nut. The arches m, m 
iie described from their Centres g, g on the lines A, h, springing from the 
(illara c, d; the arch n is described from centre )'. 




fig. 16*. 
Example 163, fig. 165, is a transverse section of a fireproof cottage. 
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In our work in the present aeries, the Illustrated London Drawmg-Bocis, 
ve have given direction! for delineating arcliitecturEtl subjects perspec- 
ttTely. We now present a few additional examples, which will serve as 
copies with which the pupil may still further exercise himself in architec- 
tural drawing ; premising that in this department he is supposed to have 
the advantage of a knowledge of the rules by whi!h objects are put in pet* 
apective, and a facility in copying such subjects as depend chiefly on the 
eye and the accuracy <rf' its peiapectiYe, aided by a readiness of hand in 
pencilling. These desiderata are indispensable before the pupil ocm copy 
the examples which we are now to present to his notice ; for assistance aa 
lo the readiest means of attaining them we b^ to refer the papil to the 
above work, 

Example 164, fig. 166, is the perspecdve drawing of a public asylum, 
in the Italian st^le, widi a campanile tower. 
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EzuiPLB 165, fig. 167, is a pefspecdve sketch of the interior of a 
carved apartment, in the Italian style. 

We now present a few examples of chiirches perepectively delineated j 
the first of these, 

ExAXPhs 166, fig. 168, is a perspective drawing of & church in the 



Example 167, fig. 169, which is in the Early-Decorated or Pure Geo- 
metrical style. The peculiarities of the various styles of Gothic architeo- 
tnre will be seen by an inspection of figs. 118, &c. 

Example 168, fig. 170, is in the Transidooal from Decorated to Per- 
pendicular. 

ExAHFLB 169, fig. 171, is in tike Uidd\a qi ^eic<;iQ&.%<»&.\^'^e£s&. ' 
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ENQimERlHO, iSD HEOBUOCAL DEiWlHO^BOOX. 

ExAupLx 170, Sg. 172, ia in the Early-DeconW ityle, 
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ExAMPiE 171, fig. 173, ia in the Early-EngliBh style. 




MsaaiSBBssa, txD uechakical drawiho-book. 
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EzAKPLE 172, fig. 174, repreeenta in penpecdve the interior of part of 
ft chnrch {the nave) in the Nonnan style. This is considered to be a fine 
a of the archjtectare of the period. 
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ExAicFtB 173, fig. I7S, raioewnbi the interior of the Xady chapel in 
Tynemouth Frioiy church ; ths architectural features of which belgng 
somewhat both to the Decorated snd Perpendicular etjies. 




o give a few illustrations of architectural ornament ; 
the drawings of which are nearly in aU tine VMfcBaEsa ^loduced by hand, 
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only here and there aided b^ the drawing-board and instrumeDts, A 
knowledge of pencil-sketching is therefore neceeaary for tiheae examples. 






Example 174, fig. 176, ia tlie elevation and end view of a pierced para- 
pet in the Elizabethan style. 

Example 175, fig. 177, ia a side elevation of panelling, ia the same 
stjle as the last figure. 

Example 176, fig. 178, is another example of a pierced parapet, in the 
same style as in fig. 177. 

Example 177, fig. 179, is the front elevation of a key-stone, 

ExAHPLt 176, fig, 180, is aootlter example of laised panel, in the'jams 
style as fig. 177. - . ^ 
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Example 179, fig. 181, ia a design for a Gofliic pmeL 
KxAiu-LE 180, fig. 182, ia tlie Grecdan. ornament known as tlie ' hon^- 
suckle.' 




fig 181 






%131. 



EzAKPLE 181, fig. 183, is part of an ornamented frieze for die Ionic 
column. 

ExAHPLS 182, Sg. ISi, ia an ornament aomelimes used in fiUlng up 
iie space called ' metopes ' in the Doric oriiei. 
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EzAUFLB 183, fig. 185, is a design for a frieze and cornice. 



«^ 



Example 184, fig. 1S6, is tlie eleratbnof aacuLl^t'UQA.'^^&Asiusi^' 
part of a chimney-jamb. ., - 



Example 185, % 187, 
of balustrades. 

EXAMFLB 186, fig. 188, 
view is given in 

EiAMFLS 187, fig. 189. 
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B form of orn&meut Bometamee used in place 



is an example of bracket, vt whidi &s side 




fig. 186. 




Example 188, fig. 190, 

Example 189, fig. 191, 

Example 190, fig. 192 
the ' fret' Another form ii 

Example 191, fig. 193. 

Example 192, fig. 194, ia an exemplificaiioQ c^ the ornament tetmed 
the ' juillcvhcL' A^^iher example is given in 
sl93,eg.l95. 



3 a perspective view of a &re(nan ' acroll-tmss.' 
8 an elevation of an Elizabethan BdoU-trass. 
ia an exemplification of the ornament called 
given in 
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fig. 192. 
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Jn tiie work on Practical Oeometry we have ^ven examples of o^^inea 
of vases, with the methods of describing their corves. We now present 
a few specimens sculptured. 

Example 194, %. 196. And another example in 

Example 195, fig. 197. 
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EzANFLi 196, fig. 198, is an example of 'vase add pedeataL' 
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ExAMPLt 197, fig. 199. Design far a Gothic monument. 
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ExAMPLK I9fi, Sg. SOO. A desiga for a foaattda. 
ExAKPu 199, fig. 201, is the eleraitioii of a stained 
geom^rical st^le. 



107 
in tlie 
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We now, as concluding this department of our treadae, proceed to give 
a series of designs esempUfjuig hj inepectioii the pecaHarilieB of the 
yarious periods irf architecture. 

Example 200, fig. 202, is an elevation of a If^ormau window. 




flg. m. 

ExAKPLE 201, fig. 203, is the Eariy-Engliah (or Lancet). This stjie 
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iracceeded 'th& Norman, and wa^ followed by the Decorated, ^e traceiy 
of which was distinguialied hy geometrical lines, as in 

Example 202, fig. 20i ; and ia the later inrtaoc«s hj flowing lines, 
termed curvilinear, as in 




Sg.SI>L 

Ejcamplk 203, fig. 205. The Perpendicular Ib derived froni the Deoo- 
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nted ; its diitinguishiiig feature ii the peipendicular linos of At ta-acerji 
as seen in 
Example 204, fig. 206. 




SECTION IL 



ENGINEERING DRAWING. 



Ik this section we pnipose explaining, chiefly by appropriate iUnstrations, 
the methods of delineating those subjects which form more particiilarly the 
branches of what is generally designated as Civil Engineering, whether 
these be shewn as plans, maps, elevations, or sections. As the rules, or 
more properly the methods, to be observed in copying subjecis of pure 
outline, where the drawing-board and instruments are available, will ob- 
viously be very similar to those which we have already detailed in the 
First Section, we do not consider it i^eceissary to multiply examples of 
outlines, such as bridges, &c. The pupil desirous of studying Civil Engi- 
neering as a profession will And numerous examples which may serve as 
* copies' in the more technical and strictly professional works which it will 
be his duty to consult. We shall content ourselves with giviilg one or two 
examples of the method of setting out copies of bridges, <£;c. 

Example 1, fig. 1. Bisect any two of the piers, as a &, cc?, in the points 
a and c. Draw lines am, cd; put in the piers ; divide ac into two equal 




fig.l. 



portions at the point h; parallel to cd draw hi; measox^ ^ v '"^coi.^^^ 
be the centre of &e arch, In lil^e xnaxm^ 1^^ Qh/Q^<^i^s9^X ^s^^'tp^ 
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die piers ; g tlie centre of the onder, ood A that of the apper orchea. The 
TBiions parts of an arch are shewn in 



% 



%£%£%£SM 



i 



ExAKFLE 8, fig. S| where a& is the ' span' of the Brdi; tA its ' rue ' 




adi Qie inside ourve, called the 'soffit' oi 'mte»Aoa-J <(!b.%V«^-iton£i^ j. 
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wn' of the arch, called |he 'ei- 




'W 



figt 

ExucPLE i, fig. 4, is an eleration of bridge with semi-ellipdcal arch. 
For method of describing this ftirm see PractiaU Geometry. 

Example 5, fig. 5, is elevation of the timber framing or 'centering' of a 
bridge. 

The method of delineating the various features of a country or district 
in a map is shewn in 




ExAUPLE 6, fig. 6, where a repieseats a "^wka s&.\^scs^'H^I>xx'st's&^\ 
se » liver, preceding from this ; B thft gaxden %Uai^%& ^*i 'fioa ■TOa»»siQ.N 



U4 
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C a luU, with trees on ite Hununit i oo, near the riT«r XI, repFeflents rising 
ground on its margin ; hh plantations of trees ; 00 a swamp or morssa; 
XX meadow-lands ; ll a public highway. In the following illustrations 
the features are shewn on a larger scale, as in 

EzAUFLS 7, fig. 7, which represents a hilly or mountunous ridge. 




ExAHTU 8, %. 8. msing ground near a river. 
ExAUPLE 9, %. 9. The same. 



fig. 8. 



fie.9. 



Example 10, fig. 10, represents a river, with smaH stream inuing from 
it and traversing a meadow. In copjdng this, the pujnl shonld fill up the 
whole of the part representing the extent of meadow (witMa tiie|,bonnd- 
ary-line), as in the comer of the illustration now given. 

Example 11, fig. 11, represent* awampy ground with treea. 
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EzAitPU IS, £g. I3j represents a riw entering the aea ; the coast is 
delineated as in the sketch. 




ExAiiFLE 13, fig. 13, represents patt of a sear-line of coast cc, with 
eandj shoal bb, and awampy morass aa. 




ExAUPLE 14, fig. 14, lepresents the metliod of delineating a rock, used 
a marine maps. A range of rocks is represented in 

ExAHFLX 15, fig. 15, and a rock surrounded hj sand in 
ExiMPLi: 16, fig. 16. 




EluHFLt 17, fig. 17, repreeenta a sand; eho&L, 'nA \cdd&u!&<£.%!Sa>&i- 
ing water ia a ba^o or harbour U shewn, m 
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a town or suburban dktrict map is represeated in 
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ESAHFLE 19, fig. 19. Tbis example is also designed to shew the use of 
squares in reducing or enlarging maps. The principle of this method has 
been fiJly described in Practical Gevmetry. 




fig, 18. flg. 20. 

ExaAflb 20, fig. 30, is the same subject as in the previous figure. The 
papil, aided bj the letters of reference Uid the figur^,-abould b&ve no dif- 
nea/tf' in £nding the rarious points in fig. ^0 Jrciatj^.Y^, KQ&«i«i»w»8b,'A 



■d'£'W>j'i<i«' 
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the plan is fig. 20 to be enlarged twice, as in fig. 19, Irregular portions of 
maps may be copied by adopting ofiset lines, as is 

Example 21, fig. 21, 
wbich represents part of 
a river, whicb is required 
to be copied and enlaj-ged 
as below. Draw any Ene 
cd; from any scale set off 
distances, as cg=bO, gh 
= fiO, and so on. Next 
draw a line, &a po, corre- 
sponding to cd; frorap set 
off distances correspond- 
ing to those in cd, but 
taken &om a scale larger 
tlian that of cd. From 
the same scale aa that irom 
which the 



the 

lines drawn at the 
Tarioiis points at 
right angles to cd 
to where they touch 
the QuUine of the 
lowest side of river, 
m-^g^ 40. Make 
out line t the same 
distance, but taken 
from its proper 
scale; by proceed- 
ing thus, points 
w3l be found, by 
tracing through 
which, an outline 
will be obtained 
equal to that of the 
copy. The pupil 
shonld extend this 
principle of copy- 
ing irregular fig- 
ures, by which he 
will be enabled to 
judge of its utihty 
in practice. 




'W^m 



We now give a 
few examples of the 
lettering attached to 
maps oijd pi&iiSt 






tl8 
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ExAXFLB 22, fig. 26, shews the compass-mark in plans, by which the 
directions are obtained. The/ewr-dJe-Zia always points to the north. 

N 




fiff.26. 



Example 23, fig. 27, represents the plan of part of a district through 
which a road a5 is to be cut The section of this is in 




fig. 27. 



Example 24, fig. 28. The parts filled in with small dots represent hol- 
lows filled up ; the cross-lines point where a cutting is made. The hori- 
zontal line cd is termed the * datum line.' See article * LereUing' in. the 
work on Practical Mathematics in this series. 




Jd^ 



fig. 28. 




fig. 29. 

Example 25, 6g. 29, represents a section o£ xoad^ diewing method of 
delineating it. 
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ExANFLB 26, % 30, repneenta the rocks at the side of a aeatkia of a 
railway cutting. 




ExAKFLG 27, fig. 31, represents the method of < 
ment faced with rubble masoniy. 

Example 28, fig. 32, repreeentB a 
breakwater formed of laige stoneB 
thrown together, sloping ootwi'jds 
to resist the action of the waves. 

Example 29, fig^ 33, is the sec- 
tion of a stone pier, where a a is the 
face toward harbour ; bb that to 
the sea; the interior is filled with 
round stones, as cc. The plan of a 
retaining wall is shewn in 
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Example 30, fig. 34, where free ia.the stone &cuig; d&e atoneeiued 

fOT billing up. 



Example 31, fig. 35, represents the footings 6 of a piet of a 
resting on a sand foundation at A. 







- ExAMFLB 33, fig. 86, represents piles of wood dnven into the groond, 
supporting masoniy. A section of a coffer dam in a bed of beton la 
■hewn in 




fig 37 
Example 3S, fig. 37, where cc fs tiie mass of masoniy resting on 
mass of beton ; dd represents mud ; ee the msin piles and wales 
jf/ the cross-pieces ; b represents the clay puddhug between the piles, 
». w/uch serree to "keep out the water ftom ^« mWoot ^cre «il^Iu 
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of theraiitnu tenoBliere iueil, see tueatiae on .31«cftaf(Kia2 imd CidUEngi- 



1 



□ 



ExAUFU 84, fig. 88, is eleradoii of tactory-chimnef, of whuiL tlu&tsssak- 
veise rertical sectioa is given in 
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Ekahfle 35, % S9. Tbft soale &r both fignm is girai «itli 




SECTION III. 



MECHANICAL DRAWING. 
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In this department ve purpose explaining, l^y the help of appropriate 
diagrams, ^e easiest methods of delineating various porticms of maehmeiy. 
In this, as in the othets jnst treated of, the application of the eonStnictioBS 
which we have given in Tvfuidtial Oiomitry will be very obvious on in- 
spection. The preliminary lessons also of flie department of liiis work 
on Architectural Drawing will be of use in enabling the puj^ readily to 
master the constructions we now place before him. 

Example 1, fig. 1, represents a ^ bolt]' c^, with the sc^ Head e'^ and 
movable ' nut' ^g^ This is used for strongly fastening various portions 
of machinery tog^er. For examples of the method of 
using this, see our work on Medhanics arid Mechaniam in 
this Series. To draw the figure now given. Suppose the 
copy to be without the centre*line ; bisect d^ m the point 
a^ draw ah\ On the paper on the drawing-board draw 
two lines eV, aV at right angles to eadi otiber; with ad 
from the copy measure from the point of intersection of 
the above Imes on the board a to dd ; from a measure 
U>h; from h with distance ad measure to J, d; join dd^ 
dd. From a measure to c and V ; from these points 
with ad measure to ^g^ ^g; join g^^^ gg. From b 
measure to hy h; parallel to ab' frx)m h^ h draw lines 
meeting ^g. 

Example 2, fig. 2. Bisect the line Vb' of the copy in 
the point a', and draw a!b. On the paper on the board 
draw two lines corresponding to these, intersecting at 
the point d.* From a' measure to V, b', from a' measure 
to c; with a'V from this point measure io ff; draw a line parallel to 
ft'y through e; join/&', From a or c measure to d, and through this 
draw a line parallel to b'b'. From c measure to g,g; join ^g' by perpen- 

* To aTt^d repetition the pupil is requested to observe that, in all the lessons, the 
centre-lines drawn on the various diagrams must be drawn on the pi^r on the beard, 
it being understood that where a copy is presented him in this book, or elsewhere^ with* 
out centre-lines bemg ^ven on it, that these should be adopted and drawn in &int Hnes, 
so that data may be ^ven from which to take measurements. By dint of practice the 
£Ebdlitv for c<»>ying without these will be attamed^ or, at leasts they will be spadnglY t^^ 
quired. As l^e pupil proceeds he will the more r^Mlily dooidft «ft\A ^<^ Q^^<^^\&fsiQc>sa^ 
of finding datum pmnts from which to take measoxemdii^A^ 



f 



zr 



fig.l. 
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^S' 



fig. 2. 



dicular lines to gg on the line ff. From d measure to e; draw a line 
througli this parallel to aV ; from e measure to e'e; from d measure to A A 

on the line 5^^; join Ae', Ae'. Where we 
use the terms ' measure from' — as measure 
frt)m d to & — ^we mean, in all instances, that 
the measurement a' & is to be taken frt)m 
the copj and transferred to the paper on the 
board, from the point thereon corresponding 
to the point d in' the copy. Again, when 
we say * measure from d to V^ we wish the 
pupil to take the measurement dV frt)m the 
copy, transferring it to the line on the paper 
corresponding to the line ^ in the copy, from the point on the paper cor- 
responding to the point c in the copy. Hence the pupil will observe the 
use' of datum-lines — as dh — from which to take the measurements from 
the copy to be transferred to the paper on the board on which the &c- 
simile is to be constructed. As a means of enabling the pupil readily to 
decide on datum-points from which ta take measurements, we explain 
another method of copying the last figure. Draw any line lidV<t assume • 
any point on it, and draw then a line at right angles to VdV. The inter-^ 
section of these lines will represent tiie point V in the diagram just given.. 
From V measure to /in the copy, and transfer it from V to the line which 
is at right angles to VdH as to /; from / draw a line parallel to VdV. 
From V measure to 6', or from fu>f; join hf. The part Vf^fV will thus* 
be put in: the part up to ^d^ may thus be put in without the use of a^ 
centre-line. The part to e can be quickest put in by using one; however,, 
it may be done as follows : Measure 'from dto k; from A draw a line to f»,- 
at right angles to ^dgf; with de or aV measure to e, and draw through^ 
this a line ee parallel to dV, From m measure to e', and from e' to e;^ 
join Ae', he. In the following diagram the use of &e circle is shewn. 

ExAHPLE 3, fig. 3. Draw any two lines on the board corresponding to 
ae, ^fjf in the copy. From g measure to 5, c, and d; from g measuze to 
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fig. 8. 




^^, and from h to VV; jom // to h'V by lines at right angles to fg. 
From c measure to c'c'; join Vti, From d, with dd as radius, describe 
a semicircle ddd ; by lines parallel to cb join dd with the line </</. ' 

Example 4, ^. 4. Draw on the board two lines corresponding to ah, " 
A Am the copy. From the point of intersection c measure to oft, and A A; * 
^&^ug^b a3 parallel to hh draw lines KK^ lji^ 12lDCcw^^hh:^g^iS^ 
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draw lines meeting those in the points Kh\ h'i. From c with eg put in 
the circle; from c measure to e, 6. From these points, with e'e as radius, 
describe ihe circles, and also the interior ones, as ef, 

ExAicPLE 5, %. 5. Draw on the board lines ab, cc at right angles, in- 
tersecting at e, corresponding to those in the copy. From € measure to a 





and b; fit)m these points draw, lines parallel to cc, make them of the same 
length as b'b,^ef. From e measure to cc; join cef, cb'. The radius of 
the circle in the centre is eg. 

Example 6, fig. 6. Draw lines corresponding to bdc^hhm the copy. 
From fir measure to d; put in this, from e? as a centre, the circles cf ef and 
eV. From g measure to h^ h, and parallel to bd from fliese draw lines 
touching the circle. From ^measure to g' and/; from these points mea- 
sure' to o'o' ; through o'o' draw lines parallel to hh and to bd. 

Example 7, ^. 7, represents a set of what are termed * speed pulleys* 
(see Mechamca and Mechanism). Draw any two lines corresponding to a 5, 



^-^ 



<^ i^g 



y 



fig. 7. 

^g. From c measure to d, through this draw a line parallel to g^ ; meA^ 
sure &om c and d to g',g. Bisect the distance dc in d'; jGrom ef as a centre, 
with d'^ as radius, describe the arcs joining the lines tihtovi^ d^<^. \sL^*f^^ 
manner, ' neasure from e? to e and/; tiie 'pomta J* ,e" "^rr^'^^'vSc^^ oKcte.^^ 
the arcs j}jnmg the liaeB. 
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Example 8, fig. 8, represents a projecting ^ snug/ by which two parts 
may be joined by means of a bolt secured by a nut, passed through holes 

bored in each. Draw Ihe line 
abj and another at right angles 
to it From a measure to bf 
and put in the various hori- 
zont£d lines and the base ; ironx 
b measure to c, and parallel to 
ab draw a line &om this point. 
From c measure to d; from d 
as centre with radius dc de- 




a^ 



fig. 8. 



•scribe the curve. From /measure to «; a line drawn from this, parallel 
to ab, gives the end-line. The centre g (as also d) is found by trial on 
the copy, and the points transferred to corresponding parts on ihe board. 
The Ime dc represents one method of transferring them. 
'* \ Example 9, fig. 9, represents a side view of a * pulley,' or * drum,' 
shewing the arms and centre. Draw any two lines corresponding to a 5, 





fig. 10 



cd. From g as centre, with ^6 as radius, describe the circle, and also the 
interior circle g'^ ; from g with gh put in the small circle representing the 
diameter of the centre or eye of the wheel. From the lines 1, 1 with 
distance 1, 2 lay off on either side of all the centra-lines of the arms; next, 
from the points where the interior circle cuts these lines at the points ^, g\ 
lay off on each side equal to half the thickness of the end of the arm as it 
joins the inside of wheel. Join the points thus obtained with those pre- 
viously obtained on the centre of the wheel, as 2, 2. 

Example 10, fig. 10, represents the plan of a circular cylinder or re- 
ceptacle, the small circles shewing the position of the circular heads of the 
bolts used for attaching the cover to the main body of the receptacle. 
The method of finding the centres of the small circles is as follows: Draw 
any two lines ae^bd; from the point of intersection as centre, with radius 
aJy ac, descrihe citdoB ; bisect the distance between these, as be, in the 
point/. From a aa centre, with a/ as xa^iua, di^sm^c)^ a ^ssxs^ftd: the 
^iresf of the small circles will be found on t\i\s ^na. Y\xA^<5i ywiSmsol 
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of Uiy two of die cixolee, as/« or ed; trtmBfer these points to the board, 
la the copy the oentne of tow of ^ ciMles frill be iound where the 
'diameterB aa, bdcat the circle drawn thrat^h/d Cutmt the tmmber of 
ciidee betwees / and e, or a and d; divide the circular line pasdng 
through/, and between « and / or « and d, into as many equal parts as 
will give OB many centres as there ore circles in the copy: these points 
will be the centres of the circles. 

KxjUPU II, fig. 11, represents the plan of a small thumb-wheel at- 
tached to the head of a screw-bolt, by which it may be easily moved by 
means of the £nger and thvmib. From a with ab oesciibe a circle, draw 
the diameter dh; divide the semicircle db into four equal parts; from a 
draw lines .through e,f; do the same on the other semicircle. From a 
tDeasnreton; with an describe a circle: the points on the radial lines, 
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fig. 13. 

as B^here this intersects them, are the centres of the circles which ter- 
minate each radial arm. Frorn a describe the small circle ac; from Ihe 
pconts where this intersects the radial lines, as c, lay off on each aide of 
these the distance co/ join the points thus obttuned on the circle aco with 
the extremities of the circular ends. Another way of joining the radial 
arms to the centre or eye may be understood by inspection of the diagram 
in fig, 12, where S is the centre of the circle, part of which joins Ihe arm 
with the centre. 

ExAHFLS 12, fig. 13. Draw any two lines correaponding to ag, dd in 
the copy ; from the ptnnt of intersection c measure to the points h, g; 
tiirou^ these draw lines parallel to dd. From A,d measore to mm, hh; 
jcon mh; pot in, in like manner, the internal pEajJUlogram lili. Fixna 
lie point c, with radius ce", erf, and ca, ftearaffl*^'^ &ni!» «»Nii. ■&>& 
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ExAJiPLB IS, fig. 14, represents plan of piwt of a ' ralre-plate-' From 

any centre a describe a cirde ab, and one within tJiis, a« ae; c^ntJnoe 

iiaa last all ronnd, the part from m ta p being afVerwards rubbed oijt when 

: the drawing is finiBhetl and 

inked in. From a with ad pnt 

in put of a circle «(i«. Erotn 

d meaenre te e, e, and diroi]^ 

these draw liaee to the points, 

as g, on each aide / .On each 

side of the line ah meiuaie to ' 

p andm, alao'&om n.tQ;0; Join 

mo. Put in the.<^rcl«s^M n 

and h; join lhem..H m iiie 

drawing. 

Example 11, fig. 15, repre- 
senta the plan of a ' lever.* 
Describe the circle ah, disw 
throngh a the diameter bad; 
fi\)m a measure to c; put in 
llie circle cd. Bisect ac in e, 
and through this draw a line at 
lig^t angles to ad. In the copy take the points/(where ^/intersects the 
curve) h and g, where the curve hg touties or joins to the circles de- 
scribe fiom c and d. By means of these points (see the problem in the 
work on Practical OeoTitetn/, to find the centre of a curve, three points in 
lliat curve being given), the centre m will be found. 

Example 15, fig. 16, represents the metliod generally employed of con- 
structing the central part of a ' spur-wheel.' The circles c, /, and m are 




flg-W. 





flg.U. 



; described Irom tlie 4^tre d; tJie drde m is divided into aa mauy 'equal 
parte as there aro |iRns In the whe^, any central point of these, as 'mi, 
Being adopted as idie<;datnm-poi&t from which to take the measopementg. 
The space between any two of l^ese axma, as at, "la \«awftei, «d& & W^ 
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1 

,as c?/5 drawn. By measuring from /to e, g, the centres of the cnrves at 
.€ and^ wiU be. obtained; the centre of the curve a 6 is also on the line df. 
Example 16, fig. 17, represents the plan of a puUej with curred arms. 
The method of describing these is explained in 




• 




fig. 17. 



iag.18. 



£xA]fPLE 17, ^$, 18. The first operation necessary to be done is to 
^d in the copy, fig. 17, the centres of the circles forming the curves : 
these will easily be found by trial. Next draw two lines at right angles, 
■as in fig. 18, intersecting in the point a corresponding with the centre c, 
»fig. 17. From a describe circles representing the rim and the eye of the 
wheel in last figure. From c, in fig. 17, measure to the centra h, from 
wMch the curve d is described, and from a, ^^, 18, a circle a o : on this 
line l^e other centres, as 6, fig. 17, will be found. In like manner, from 
the centre c measure to a, from which the curve as is described, and fit)m 
a, fig. 18, describe the circle gh. From d measure to A, from A to/, and 
from f tog: these are the various centres. Or the curves next the eye 
may be drawn in first, and the curves with radius a 5 be described, to 
meet these from the circle gh. In this example the arms are of uniform 
breadth ; where they get gradually less from the centre or eye of the 
pulley outwards, the method of describing them may be learned from 

Example 18, fig. 19. The points from which the curves are drawn 
must be found, and correspondmg points transferred to the paper, as in 
last example. Two circles, as d, o, will thus 
be obtained, in which the centres of the various 
curves will be found. Put in the circle repre- 
senting the eye of the pidley, and draw a dia- 
meter ab; draw a line in the copy correspond- 
ing to this, and measure from ( to the point 
representing the centre of the circle from which 
the curve cc is drawn; transfer this to the copy, 
and from d with dc draw the curve cc; from c 
measure to / thus giving the breadth of arm 
at eye ; from /, with the radius of the curve/ 
taken from the copy, cut the circle o in o ; from 
this point with same radius describe the curve 
fg. The various points denoting the centres of the curves are given in 
the circles^ the points ee being ^ose where the .csodmA.V^m\ki'^^^^^^ 
e/e of the pulley. 




fig. 19. 
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Example 19, %. 20, represents the bottom part of foot of a cast-iron 
framing. Draw a line cd; from c measure to a and b; through these 





fig. 20. 



fig. 21. 



^draw lines perpendicular ix> cd; with ac from a describe the curve co. 
From b measure to e. Find the centre of the curve joining oe: it is/ 
Find by any of the methods already described the point m; join mdhj 
the curve. 

ExAiiFLR 20, j6g. 21, represents part of ihe frame-work forming the 
support for the beioings o in which vertical spindles revolve. Draw a(, 
ad; measure from a to ^ and c; draw ce at right angles to ad. From e 
measure to/, and from / draw to g parallel to ab; from a measure to h 
and m. The centre of ^e curve joining /m will be found at ^ on the line 
/g. The method of fiUing-in the drawing is shewn by one-half. 




ftg.22. 
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ExAHpLX 2], fig. 22, Tepresents the ontHne of side eleralion of gaming. 
Draw the line ab, and at right aoglee to it S^d; measure from 2* to a'S, 
and to 3'. Ihrough these points draw linea dd, dii, a'c' ; join the points 
d, d by the part of the circle, as in the diagram. From 2' mea&nre to^ 
and draw the line tft; from/measure to (, (; from these p(»nt8 draw 
linea parallel to 2* ci £^m 
( measure to n; drawnn', 
and from n, n', with radius 
f»»',describecurvesmeet- *""' 
ing, as in the drawing. 
From /measure to/, and 
draw hfk; from A, A with 
ladioB A A describe curves 
meeting in ^ on the line 
vt>. The curves 5, 6 and 
S are described frnm the 
centres n', n, and 4, 6 from 
centre A. The lines mm, 
00 are joined by curves 
describe frx>m the centre 
8, which centre is found 
by describing arcs from 
the points m, o with any 
radius greater than half 
mo, and joining the in- 
trasection of these arcs by 
a line as in the copy, j^ 

Example 22, fig. 23, 
is another outline repre- 
senting the side elevation 
of filing. The curve 
k is described from the 
centre / on the centre- 
line bf; the centre-lines 
of the other parts are^at 
m, e, d, and c. ' , 



ExAXFLS 28, fig. 24, 
is another form of fram- 
ii^. The centre of the 
curve n, joining the lines 
from tn, tn, is at A, on 
the centre-line oh; the 
centres (^ (f are on the 
line drawn through e to 
A (, parallel to mm; the 
centre of the drcle e is 
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ExAUFu; 24, fig. 25, represents the ftaat elevation of a ' cross head' 
and < side lerera.' The centre-hnes ore ad, eh, vv. The plan is shewn 




below, the lines of which are obtuned by continuing those of the vppet} 

figure, as In the drawing. 

Example 25, Gg. 26, represents 
the Iront elevation of the cover for 
a gas retort. The centre of the 
parts b, c, and d is at a on the line 
de; the centre of the cnrve jcuning 
op at m, on the line nm. 

ExAUPLE 26, fig. 27, repreeents 
the 'transverse vertical section' of 
a boiler ab, and its brick ' setting.' 
From a with ab describe the circle 
ab ; from a measure to c ,' draw ed, 
and Irom d, de. From d measure 
to g, from which point a line drawn 
parallel to cd marks the pcnnt f, 
where the curve fo terminates at 
the boiler. The point n' is the centre 
of the curve /o'; transfer this part 
frdm/to n', and describe df. FVom 
a measure Xo the lines os, nm, and' 
draw lines through these parallel to 




flg.SS. 



cd; measure from d to p and g. The centre of the curve o'h is at s, and 
that of the curve ftr at m. 

Example 27, fig. 28, represents axi ' anguJar-diiMidiai screw.' To vapji ■. 
it proceed as follow: Measure from a to d, tcnS. Srovadto t,\,'i,^,tai.. 
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These are &e points throngh which the centre-Jines of each lliread are 
drawn. From a measure to /, and draw fg; and from atob and c, and 
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draw (n. Fromyon the line bfmeaxare to g, and from b to n; throngh' 
d draw ndg, and parallel to this, through e, 1, 2, 3, &c., draw lines. Next, 
from d measure on each side of dg, equal to half the breadth of each 
thread, to o and n'. These lines terminate at the perpeodicolar bn; join 
the angles as in the drawing. 

Example 28, fig. 29, represents a ' square-threaded screw.' Prom e 
measure to a; ab, be, cd, represent the thickness of each thread and the 




'>'S 




%29. 



fis.ao. 



distance between them ; the line from g is the line of the inside of Ab 
screw, the line^the outside line of the threads. The last example shews 
tlie method of copying this. 

ExAHPLB 29, fig. 30, represents a 'helix' of wire, ad bein?. cotAi*.- 
line^ de being half die thickness of the coil, libfi ^oea irom. c.i^i'vsajsctftf::^!^ 
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those drown parallel to d, ffniae ^ o«ntte of die circIeB fonning tite ter- 
nuDatdon of coils. 

EsAUPLX 80, fig. SI, repreaents another fbim of screw. 




fie- 82. 



Example 31, fig. 32, represents tJie Arcbimedean, or eodlea waew; 
and another form is given in 

Example 32, fig. 33, where ab is the central shaft roond^whlch the 
helix or thread ee is c<uled, according to a determined pitch. ■•*tonw 

Example 33, fig. 34, shews the method of drawing-in the teeth of 
wheels. Let ex be tlie diameter of wheel from centre' to oatside of laeth. 




flg.3i. 



The circle, of which part is shewn, and of which cb is the radios, is t^med 
the ' pitch-circle or line.' It is on tins line that the number of teeth are 
marked ofi*. Having ascertained the diameter of pitch-line, the depth of 
teeth, and the nnmber of them, divide the pitoh-circle into as many equal 
parts as there sre to be teeth in the wheel, and proceed aa follows : Let 
1% 4 4, 5, &c,, be the divisions on the pitnVtnK^ ies^tqi 
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of teeth; divide the distuicee between them into two equal parts, as at d, 
From dC as a centre) with dh on both sides of one pcont d, describe arcs of 
circles aa/b, joining the pitch-circle and the eater circle, giving the ter- 
minalion of the teeth as the circle x 1. Proceed in this way till all the 
arcs are made to join the circle 33, giving the bottom of the teeth by 
radial lines to the centre cc as in the dii^^un. The forma of teeth are 
varioos (see treatise on Mechanics in this series). For the method of de- 
scribing different cnrves, and of setting oat teeth of idieela and pinicmBr 
see treatise oa Ifechanical and Civil Engineering. The method of drawing 
the side elevations of toothed wheela may be seen in 

Example 34, fig. 35. The small dotted cucles shew another method 
of describing the fcom of teeth. The manner of delineating bevil-wheela 




(for the natore and operation of these see treatise on lUecIiflnioa in this 
series, at pp. 51, 52,) may be gathered fixim the two following figures. 

ExAUFLE 35, fig. 36. Let ab represent the centre-line of the wheel, 
cd the line of its greatest diameter or ' pitchr-line,'^the line giving termi- 
nation of teeth, cd being the breadth of the teethi The teedi on the part 
between cv, dm converge to the point b ; those between kd, en to the point 
a, on the line ahg, efb. It is foreign to the pnrpose of this w<a^ to go 
into the sabject of the teeth of wheeb, belonging, as it does, to a strictiy 
technical department; we cordially recommend, however, the pnpil anxions 
to study this interesting and important department, to Bnchanan's work 
on Mills and Mill Gearing, edited by Sir John Eennie, and pabliahed by 
Weale of Holbom ; and the EngtMtri and Machiniali AtaiaUaU, by Blackie 
of Londi»t and Glasgow. Both of theae works, although somewhat high- 
priced, abonnd in valoable information. We may possibly, at some fiitnre 
time, pablish a cheap work, which may serve as a gnide or introdnctdon 
to the sciences <^ Civil and Mechuiical Enfj^eering, nsefnl to those who 
may contem|NUite devoting themselree to either of tbrae branches as a pro- 
&Bsi<m. To proceed, however, with oar eiqilanation. The method of copy- 
ing the teeth of bevil-wheels may be seoi in 

EzAxPLs 36, fig. 37, whrae aS is the centre-line of wheel, c^ tih«.^*ii^- 
line, eft the line terminating the teeth oa tKc^iw^ '^«c^. <;A.'^%'^c^)^«^- 
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The line xx gives the torminatioa of the inside of the teelli, df^iat of the 
ontaddej the linea go, gf are projected towards pointa on the line ab, cor- 
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recponding to a& in fig. 36. The diatancea between the teelh are set (tf 
on the line eh to m, h, p, s, t, &c.; linefl are drawn from titeae la tiie- 
point oa tlie line ab, to which og conrergea ; these linea are produced 
to meet the line eg in the pointa 1, 2, 3, 4, 5, &c. From these podntB, 
lines as I, 6, 3, 7, 5, 9 are drawn to the point oa the line ab, to which 
^y converges; these linea are terminated hy ihe line df. From the points 
h, t, II, &c, lines are drawn to the same point on ab, as 5, 9, &c., these 
beii^ terminated by the line xx ; die points 6, 7, 9, &c., are then joined 
to these, aa 2, ^, &c. The pupil should pat in the whole of the wheel H 
here girea. 
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Mechanical drawings are reduced or enlarged quickest by means of 
what are termed ' proportional compasses.' If these are not available, 
< scales' should be drawn from the different figures. Thus, to reduce the 
drawing in 




fig. 33. 

Example 37, ^g. 38, of which . ^ # 
the scale is given in fig. 39. Sup- ****^ 
pose the drawing is to be re- 



T — r 



3/t 



fig^dOi 



duced one-half, a scale half ^g, 39 is to be made, ach in fig. 40 ; and as 

each measurement is taken in •■ . . . in 

it' ^U i 1 1 ! i i ) J i ^' 




the compasses from fig. 38, 

must be applied to the scale in 

^g. 39. Suppose this distance is found to be 6 feet, then the distance of 

6 feet must be taken from the scale of fig. 40; and tiie Ene thus obtained 

must be drawn in a situation correspondmg to that in ^g, 38. The result 

will be a reduced copy, one-half of the si^e, as shewn in 

Example 38, fig. 41. To reduce by means of the proportional com- 
passes : Having previously set them at the desired mark on the scale 
attached to each instrument, according to any proportion as desired, all 
that is necessary to be done is to take any measurement with one end; the 
distance corresponding to this, reduced or enlar^ed^ift ^^xi\bl^^ ^Sficssst 
ends. This being transferred to paper, floie ^esMc^ ^asXaaa^Sa ^Xssssis^^J^ 
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once. To reduce by means of the ordinary compasses, without the use of 
a scale bb just described in figs. 88-41, is a matter requiring greater time, 
and accuracy of adjustment of the compasses is indispensable. Suppose 
a 6, fig. 41, to be the points representing the intersection of the centre-lines 
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c3E 



■nr 




fig. 41. 



fig. 42. 




of the parts a, b with the base-line ab, and that a line corresponding to the 
centre-line from a was drawn on paper, and that half the distance aft in 
the copy was to be transferred to the paper, half of a 6 would have to be 
found in the first place on the copy and transferred. By proceeding thus, 
a copy of :Bg. 41, but only half its size, would be obtained. The en- 
largement of figures is exactly the converse of what we have described in 
figs. 38-4L 

Example 89, ^g. 42, is a drawing which is reduced half in 

Example 40, fig. 43. 





fig. 44. 



1^ 

fig. 46. 




fig. 46. 



Mechanical drawings arc delineated in three ways; xia * plan,' shewn in 

Example 41, ^g, 44, which represents the *plan' of a pulley or solid 
drum. In * elevation,' as in 

Example 42, fig. 45, which is the elevation of fig. 44. Elevations may 
be * front,' * back,' * end,' or * side.' In * section,' as in 

Example 43, fig. 46, which is a transverse vertical section of figs. 44: 
and 45. The same letters of reference denote the same parts in these 
three sketches. Sections may be divided into * transverse' and * longi- 
tudinal,' these being either vertical or horizontal. 

In finished outline-drawings shadow-lines are made use of. The light, 
ID the generality of examples, is supposed to come from the. top and lefb- 
fband side of the drawing, thus tihTomng liSaa fi^\.\i«£A«a3c\uader lines. 
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D shadow. These are therefore made darker in inking-in the drawing, as 



Example 44, fig. 47, which is the outline drawing of ' front eleradon 
of high-pressure steam-engine,' the plan of sole-plate of which is given in 





ag.*8. 



We now proceed, ae a conclmaon to this department, to give ■ ftw 
examples to serve aa copies to the student, in copying which he will find 
his opeiatioDB much facilitated if he has pud full attention to the preli- 
minaiy lessons. Thoee copies in perspectiTe ore oil set out hj the ndes 
given in the section on ' Perspective' in tiie lUvitrated Zoadon Drawing' 
Book, to which vj^Tefei the reader. 




ExAHPLi 46, fig. 49, 
steam Tentil&ting-f&n. 

EXAHPLE 47, 

water-mschme. 



EMamnuxa, Aim kechakicai. Duwnfo-Doot:. Ul 

tnuurerae Terdcal sectim o( SaiaoytVa 
50, is a longitadinal Tertical sectioa of an aerated 




Example 48, fig, 51, is a longitudinal and transverse vertical section of 
a smoke- burning furnace. 




ExAUFi^ 49, fig. 
Alpha dock. 
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side elevatioii' and ' end devation' of Roberts' 




ExAHPLE 50, fig. 53, represents a side elevstion of a com-mill, with 
, section (Tertical) through the grindiDg-plnteB. 

HxAXPLS 51, £g> 54, is a perspectiTe view of another ibnn of portable 
con-mjIL 
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'ExAXTLX 52, fig. 55, u » tntnsTene Tcrtical section of die ' patent 
OMUcal floor-mill,' of wlucli Ac pn^eetm riew ia girei in 




EIiaiKEEBnia, and ItXCaAXICAL 

ExAMM^ 53, fig. 56. 
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ExAUpLE 54, fig. 57, is front elevation of a fixed high-pi-essnre s' 
engine. 
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Example 55, fig. 58, is a perspective aketeh of a fire-engine. 
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Example 56, fig. A9, ia a side eleradon of a ' disc-pump.' 
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ia a perspective iketcli of a ' drug -grinding- 
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EuHFLE 58, fig. 61, is the side eleration of an * American WDod-bam- 
E locomotiTe.' 
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In the various examples we have given, the pupil will see the method 
in which the various parts are shaded in order to represent roimd parts, 
flat, and so on. Mechanical outline-drawings may be shaded by means 
of lines, as in the examples we have given, thus imitating the manner in 
which engravers give the appearance of desired shade. When this is 
carefully executed in fine ink lines, regularly drawn, the drawing has a fine 
effect when finished, accurately presenting the appearance of roundness in 
some portions, and flatness in others, according as the subject ■ requires. 
When this method is considered too tedious, the shades may be put in 
with Indian ink and a camel-hair brush, the appearance of roimdness 
being imparted by first putting in a part of uniform depth in tint, and 
washing the outside line of this with a brush moistened in pure water, 
until the colour gradually blends into the tint of the surroimding paper. 
The depth of tint towards the outside part should be gradually got up to 
the desired point by repeated operations, the colour used being of a light 
shade. The addition of a litile blue imparts a softness to the Indian ink, 
which is agreeable to the eye. Cast-iron surfaces are represented by a 
bluish-grey tint, malleable iron by a light blue ; brass 
surfaces by a faint yellow, brick by a reddish yellow, 
fiuntly mottled with a shade darker of the same colour ; 
stones by a faint yellow, with horizontal streaks of a 
darker tint ; wood by yellow, with vertical streaks of a 
faint black; water by faint blue, with horizontal stieaks 
or lines of a faint black : these look best when put in 
careftdly with the pen and square, as in the diagram ^T^ 

in ^. 62. These are the principal shades of colours ^\ ' 

required in mechanical drawings. The colours generally required are 
Indian ink, gamlK)ge, Prussian blue, Indian red, lake, and sepia. 

The reader desirous of extending the range of his copies will find 
numerous excellent examples of machinery in Uie work on Mechanics in 
this series. 




THE END. 
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